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Foreword 



As a result of the Elementary and Secondary School Reform Act of 198A and 
the appropriation which accompanied this act, the North Carolina State 
Department of Public Instruction engaged in an extensive audit and revision of 
curriculum throughout the summer and fall of 1984. The products of this work, 
the North Carolina Standard Course of Study and the Teacher Handbook for the 
competency-based curriculum, provide a detailed, integrated basic course of 
study for all subjects at all grade levels. 

The North Carolina General Assembly has also made a com^^itment to the 
development of a basic education program. This program incl,. es the staffing 
and material support needed for the full implementation of the Nort^ Carolina 
Standard Course of Study and the competency-based curriculum in all public 
schools throughout the State. The financial support of the General Assembly 
and the work of educators throughout the State in developing the c< ipetency-based 
curriculum are important contributions to our continuing efforts to provide 
a quality education for every child residing in North Carolina. 



rlntkndent of Public Instruction 
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Introduction 



Immediately following the passage of the Elementary and Secondary Reform 
Act in June of 198^, the area of Instructional Services within the North 
Carolina State Department of Public Instruction began a revision of the North 
Carolina Standard Cours e of Study and the development of the Teacher Handbook 
for the competency-base^ curriculun. These efforts represent a significant 
part of the development of a basic education program for North Carolina's 
Public Srhools. 

Three publications hold the results of our efforts to define a basic 
education program for the State: The Basic Education Progrrm for North 
Carolina's Public Schools , North Carolina Standard Course of Study , and the 
Teacher Handbook for the competency-based curriculum. The Basic Education 
Program for North Carolina's Public Schools outlines the curriculum, programs 
not confined to subject areas, general standards, material support, and staffing 
which should be provided in all schools throughout the Stat« . The North 
Carol5r.a Standard Course of Study , adopted by the State Board of Education, 
provides an overview of the basic curriculum which should be made available to 
every child in the public schools of our State. It includes the subject or 
skills areas of arts education, communication skills, guidance , ' ialthful 
living, library/media skills, mathematics, science, second language studies, 
social studies, and vocational education as well as the philosophy and rationale 
underlying the curriculum and considerations which should be made in developing 
thinking skills and providing tor the needs of exceptional children. The 
Teacher ^'andbook for the competency-based curriculum provides recommended goals 
and objectives and suggested measures for each subject or skills area. 

The first step taken in auditing and refining the curriculum in each 
subject or skills area was to review and synthesize the reports of curriculum 
review committees and the work contained in two earlier publicafons ( bourse 
of Study for Elementary and Secondary Schools K-12 and Competency Goals and 
Performance Indicators ) . The next step was to involve educators from local 
education agencies and institutions of higher education in working with the 
North Carolina Department of Public Instruction staff to expand and refine the 
curriculum. Thousands of persons throughout the State have been involved in 
the development of the North Carolina Standard Course pf Study and the 
Teach er Handbook for the competency-based curriculum. 

liiree important points should be kept in mind when reviewing these docu- 
ments. First, while the curriculum represents the standaid course of study 
which should be available to all children in North Carolina Public schools, 
many public schools in the State presently offer an even more comprehensive 
curriculum. Second, the standard course of study includes the curriculum that 
should be made available to every child, not what every child is actually 
required to take. Required subjects or courses are outlined in the appendices. 



Third, the North Carolina Standard Course of Study and the Teacher Handbook 
for the competency-based curriculum will never actually be completed. Several 
steps have been taken to Insure that the curriculum may be constantly updated; 
the documents have been entered on an IBM 5520 computer word^processing program 
for ease of revision and updating; the competency-based curriculum has been 
produced in loose-leaf form so that revised or additional pages may easily be 
added; and included in each document is ttie name of a contact person within 
the State Department of Public Instruction to whom staff in local education 
agencies or others may send suggestions for additions or revisions (Appendix 
I). As with any viable curriculum, these documents must be constantly open to 
review, expansion, and revision in ordar that they continue to meet the needs 
of the children of the State of North Carolina. 
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Philosophy and Rationale 



The philosophy and rationale underlying the North Carolina Standar d Course 
o f Study and the Teacher Handbook for the competency-based curriculum imply 
a context in which the curriculum will be implemented. What follows are 
definitions of the purposes for which the curriculum was developed and the 
prlncipl3s Incorporated into its development as well as descriptions of who 
will implement it and where it will be successfully implemented. 

Purposes and Principles 

The primary purposes of the North Carolina Standard Course of Study and 
the competency-based curriculum are (I) to help students become responsible, 
productive citizens and Cl) to help students achiev. a sense of personal 
fulfillment. It is clear that there are competencies which a student musu 
develop in order to meet both of these purposes. 

Students must develop the specific competencies needed tc gain employment 
or continue their education. These competencies include critical thinking 
skills, skills with media and technology, and the basic content knowledge 
provided within a core curriculum (arts education, communication skills, 
healthful living, mathematics, science, second language studies, social scudies, 
and vocational education). 

Students must develop the skills and attitudes necessary to cope with 
contemporary society. Among these are a positive attitude toward oneself, a 
sense of independence and responsibility for oneself, an understanding of 
oneself and one's own culture, a positive attitude toward others inclading 
those who come from different cultures, a respect for the rights of others, a 
sensitivity to the needs and feelings of others, a sense of responsibility to 
ethers, a willingness to cooperate with others in working toward a common goal, 
and the ability to understand and cope with a constantly changing society. 

In order to help students become responsible, productive citizens who 
have a sense of personal fulfilLnent, commonly accepted principles of learning 
have been incorporated into the North Carolina Standard Course of Study and the 
Teacher Handbook for the competency-based curriculum. One of these principles 
is the importance of integrating the curriculum— of emphasizing the understanding of 
concepts and processes over the mere acquisition of isolated facts. ^Jtressing 
the mastery of integrated knowledge helps students to move from what is knowa 
to an understanding of the unknown, to see relationships and patterns and begin 
to make generalizations, to understand the interrelatedness of the subject areas 
and skills areas, and to succeed in learning. An integrated curriculum helps 
students learn how to learn. 
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Another principle considered in the development of the North Caroli na 
Standard Course of Study and the Teacher H a ndbook for the competency-based 
curriculum is that learners are more likely to attempt those tasks at which 
they feel they can succeed and which are relevant to their lives. If students 
are to be successful in school and if they are to pursue lifelong learning, 
they must see learning as worthwhile. The competency-based curricul^im is, 
therefore, a progr of continuous learning based upon thp individual studen-'s 
needs, interests, and stages of development. The curriculum provides opportu- 
nities for the student to develop self-expression, to learn to communicate 
effectively, to tnaintain and develop both physical and emotional heiUh, to 
chooce among curriculum elect ives, and to become an active participant in the 
learning process. The importance of personalising the curriculum to help each 
student reach her/his maximum potential is stressed. 



Effective Teachers 

It is the classroom teacher at each grade level or in each subject area 
who has the most direct influence on the implementation of the N orth Carolina 
Standard Course of 3tudy and the coiroetsncy-based curriculum. The ultimate 
task of integrating the curriculum must be performed by the classroom teacher 
through preparation for instruction aid presentation of content. Student 
success in learning is assured when teachers use the i. 4.ormation gained through 
monitoring and evaluation to determine appropriate instructional tasks and to 
provide appropriate feedback to students. What the teacher presents and how 
the teacher presents it determines whether students feel the task is relevant 
to their lives. The teacher's efficient management of instructional time and 
student behavior are also important to the successful implementacion of the 
curriculum in each classroom. 



Effective Schools 

Several common haracteristics will be present in the schools which most 
effectively implement the North Carolina Standard Course of Study and the 
competency-based curriculum. These characteristics include strong instruc- 
tional and administrative leadership by the principal of the school, 
dedicated and qualified teachers, an emphasis on curriculum and instruction, 
a positive school climate, ongoing evaluation based on student achievement, 
and good home/school relations. Strong instructional and administra- 
tive leadership by the principal means that the principal functions as the 
instructional leader, supports instructional effectiveness by the way in which 
the school is managed, and clearly communicates the school's mission to staff, 
students, and parents. Dedicated and qualified teachers care about their 
students, understand and support school-wide goals . nd procedutes, work as a 
team, exhibit positive morale and enthusiasm for their work, and demonstrate 
their good training through application of t^e skills involved in quality 
teaching. An emphasis on curriculum 3nd instruction includes clearly stated 
school-wide goals and objectives, structured staff development based on the 
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school's gcals, curriculum continuity (alignment among school-wide goals, 
instructional approaches, materials used, and the assessment of students* 
needs, abilities, and interests), and a high percentage of student time-on- 
task. Elements of a positive school climate are a safe and orderly environment, 
a perceptible feeling of pride and school spirit in all chat the school does, 
the communication of hi^h academic and social expectations to students, and 
opportunities foi student responsibility and involvement. Ongoing evaluation 
based on student achievement begins with early identification of students' 
needs, abilities, and interests, includes frequent monitoring of student 
progress in multiple ways (teacher observation, classroom activities, homework, 
teacher-made tests, mastery skills checklists, criterion-' vferenced tests), and 
results in appropriate instructional prescriptions to iii^prove individual 
student performance and the school-wide instructional program. Good home/school 
relations are the outgrowth of effective, positive communication between the 
school and the home. This includes encouraging parents to help their children 
at home, making them feel they are app* ated by the school staff, and letting 
them know they are welcome in the school and have a part to play in school 
affairs. Good home/school relations increase parents' support of the jschool's 
instructional goals and disciplinary policies. 

The characteristics described above will be found in the elementary, 
middle/junior high, and high schools ich most effectively implement the 
North Cirolina Standard Course of Study and the «:oirpetency-based curriculum. 
However, in each of these schools consideration vust bt given to the unique 
development needs — intellectual, physical, social, and emotional — of the 
students served. For example, the need of young children for concrete, 
hands-on experiences; the nee 1 of middle school children for transitional 
experiences in curriculum ;uOi.ces, scheduling, and conseling; and the need of 
high school students for the variety ot curriculum choices provided by the 
comprehensive high school. 

The North Carolina Standard Course of Study and the competency-based 
curriculum represent a comprehensive, integrated course of study; however no 
do:ument by itself has ever made the ultimate difference in the quality of 
education which children receive. Princi^ als who function as instructional 
leaders and teachers who make use of their most effective teaching skills will 
appropriately implomen. the competency-based curriculum and thus insure that 
the children of North Carolina receive a quality education. 



Thinking Skills 



In order to become productive, responsible citizens and to achieve a sense 
of personal fulfillment, students must develop the ability to think. Thinking 
skills should be developed and reinforced throughout the curriculum and during 
every a'^tivity of the school day. It is also important that students be helped 
to apply these skills to "real life" situations outside the school. 

The most frequently used system for classifying thinking skills is Bloom's 
{1956) Taxonomy. This syrtem, with adaptations made by Sander. (1966) and Soar 
et al. (1969), was used in the integration of thinking skills throughout the 
Teacher Handbook for the cotipetency-based curriculum. These skills fall into 
seven broad categories-- memory , translation, interpretation, application, 
analysis, synthesis, and evaluation. 

The most basic thinking skills are memory and translation. Memory 
involves the aVility to remember specific pieces of information or facts such 
as names, dates, events, and rule*^. Translation requires the stuucnt to 
remember specifics and to understand or express them in her/his own terms. 
One example of a translation skill is the student's ability to restate a 
classroom rule in her/his own words. Another example Is the ability to read 
the mathematical symbol as "plus". 

Remembering isolated bits of information or pven restating that 
information in one's own words does not necessaril> require reasoning on the 
part of Che student. H igher-level thinking skills ace defined as those 
processes which require thinking or reasoning above the levels of memory or 
translation- ^.iuerpretation, application, analysis, synthesis, and evaluation. 

Students bep.ln to demonstrate their ability to reason through 
interpreting information, applying what is learned in one situation to a new 
situation, and analyzing information. Ways in which a student might 
deatonstrate the ability to interpret information are to list the similarities 
and differences between two cr more objects or to tell why a particular 
classroom riie was established. A student demonstrates a degree of ability in 
the category of application when s/he is able to explain how the principle of 
representative government at Che state and federal levels may apply to the 
election of officers to the student council, A student who reads a newspaper 
editorial and is able to distinguish fact from opinion, point out unstated 
assumptions, and recognize bias is demonstrating skills of analysis. 

When students apply skills of analysis, they are taking apart a whole. 
When students apply synthesis skills, they are creating a whole that is unique 
or new to them. Synthesis is usually equated with c ativity. Composing a 
song, building a model house, or formulating a h^ , c* sis during a '":ience 
experiment are examples of synthesis activities. 
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Evaluation is distinct from opinion in that evaluation Js the conscious 
makiag of judgments based on evidence or criteria. Opinion is usually formed 
from an emotional or affective base. Students serving as jurors during a 
simulated trial are using evaluation skills or making judgments based on 
evidence. Students critiquing one another's writing based on established 
elements of styxe are using evaluation skills or making judgments based on 
criteria. 

To insure that students develop higher-level thinking skills they should 
be guided in the use of these skills in each subject area at each grade level 
and in their application to "real life" si^-aations. When developing lesson 
plans, teachers should prepare tasks and cuestions at a variety of cognitive 
levels. However, strict adherence to previously prepared questions may 
inhibit rather than enhance a c'.ass discussion. Furthermore, it is often 
difficult to think of appropriately worded higher-level questions in the 
midst of a good classroop discussion. The following simple strategies will 
lead to the asking of higher-level questions and the giving of higher-level 
responses: 

1. Before starting an activity, explain to the learner what you are going 
to do. 

2. Before starting an activity, give the learner time to familiarize her/him- 
self with the materials. 

3. Ask questions which require multiple word answers, 
(e.g., "Why did he choose that path?") 

s*. Ask questions which have more than one correct answer. 

(e.g., "What things make people happy?") 
5. Encourage the learner to enlarge upon he '^is answer. 

(e.g., "Tell us more about that.") 
6- Get the learner to make judgments on the bisis of evidence rather than 

by guessing. 

(e.g., "You said . . . Read the line in the book that made you think 
that.") 

7. Give the learrer time to think about the problem; don't be too quick 
to h«lp. 

(e.j.. Wait at least five seconds before prompting or asking another 
question. ) 

8. Get the learner to ask questions. 

(e.g., "If the asti.onaut were in our classroom, what questions would you 
ask her?") 

9 Praise the learner when s/he does well or takes small steps in the 
right direction. 

10. Let the learner know when her/his answer or work is wrong, but do so 
in a positive or neutral manner. (Desirable Teaching Behavior Task 
Force, 1976) 

The following are examples of two levels of activities (K-1 and above K-1) 
within the seven categories of thinking skills and two categories of questions 
or statements (affectivity and procedure) outside the seven categories of 
thinking skills: 
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Florida Taxonomy of Cognitive Behavlor—K-1 Form (Soar et al., 1969) 

1. Memory— Items at this level are Intended to represent no activity other 
than rote memory. The pupil Is expected to give back an Idea In the same 
form It was given, without changing the nature of the Idea or the form In 
which It was expressed. 



d. choral response 

2. Translation — the intent of this category Is to Identify pupil activities 
Involved In changing the irm In which an Idea Is expressed , but not In 
changing or manipulating le Idea Itself. 



a. 


sounds letters 


b. 


names pictures, objects, colors, letters 


c. 


copies letter, number, work (learned) 


d. 


gives/follows directions 


e. 


describes situation, event 


f . 


reports experl<»nce (2+ thoughts) 


g- 


describes situation, event 


h. 


recognizes word (sight words) 


1. 


translates one language into another or vice versa 
(e.g., math symbols into words or Spanish into English) 


j. 


asks/gives permlsslo:' 


k. 


puts into own words 



3. Interpretation — the activities in this category are those of making 
comparisons, identifying similarities or differences, identifying 
relatedness, or carrying out a process in which the child has previously 
been Instructed, when told that the process is appropriate, 

a. sounds out word 

b. classifies (1 attribute) 

c. counts 

d . adds/subtracts 

e. uses units, tens 

f. compares letters, numbers 

g. copies letters(s), number (s) — learning 

h. gives class name (vehicle, etc.; 

1. Identifies similarities, differences 

j. asks/gives reason (opinion) 

k. names sensation 

1. performs learned task or process 

m. relates terms (e.g., 1/first, little/small, purple/violet/lavender) 

n. makes comparisons 

o. describes what may be seen vO be happening in a picture 



a. repeats from memory 

b. repeats othei 

c. repeats in sequence 



e. spells 

f. gives/receives information 

g . seeks Information 



: 1 
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4. Application — one of •'he central aspects of application is that the 
student is able to select from past learning that which is appropriate 
for the current situation, and apply it . In interpretation a process 
was carried out when specified, but here the pupil must decide 

her /himself */hat process should be applied. Organization and the 
interrelationships between two or more ideas are central. 

a. classif ic-»ticn (2+ attributes) 

b. directs learning game 

c. creates arithmetic problem 

d. writes/ types sentence 

e. asks/ tells who, what, or where 

f . seriates (alphabetizes) 

g. applies previous learning to new situation 

h. reads (thought unit) 

i. selects and carries out process 

5. Analysis — the central elements in this category are those of inferring 
causation, motivation, or feelings from information given about the setting 
and the behavior of the people involved, or of identifying informaf'.on which 
suppoi r.s a conclusion, or establishing the accuracy of a process. The 
selection and use of relevant supporting data is the central process. 

a. verifies equation balance 

b. infers feeling or motive 

:. infers causality (tells why) 
d. cites evidence for conclusions 

6. Synthesis — the central idea of the synthesis category is that the child 
organize ideas in a way that is new to her/him, or projects probable 
consequences of a given behavior, or formulates a plan or set of rules 

to deaj with anticipated difficulties, or produces something which is new 
to her/t:im. 

a. elaborates on picture or story 

b. proposes plan or rule 

c. play-acts 

d. makes up story 

e. makes fantasied object (e.g., sand or clay) 

f. maLes common object (e.g., sand or clay) 

g. draws/colors common object 

h. draws/colors fantasied object 

i. makes predictions based o.i available facts 

Evaluation — the central concept of evaluation is that there must exist 
a set of starJards or criteria against which behavior or some sort of 
product is compared. 

a* compares with criteria or rule 
b. compares with plan 
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Florida Taxonomy of Cognitive Behavior (Brown et al., 1968) 



1 . Knowledge (memory) 

1.1 Knowledge of Specifics — renulres the memorization of Information 

or knowledge which can be Isolated or remembered separately, the smallest 
meaningful bits. 

a. reads d* defines meaning of term 

b. spells e. gives a specific fact 

c. identifies something by name f. tells about an event 

1.2 Knowledge of Ways & Means of Dealing with Specifics —requires 
knowledge about the manner in which specific information is handled — 
the ways of organizing, working, and evaluating ideas and phenomena which 
form the connecting links between specifics. It does not require the 
learner to deal actually with the specifics her/himself, but rather to 
know of their existence and possible use. Thus, s/he may be expected 

to state a previously encountered principle or generalization, but not 
to develop one. The items which belong to this category refer to 
processes rather than products of processes; they usually represent 
higher abstractions than the items of the preceding catef >ry. 

a. recognizes symbol 

b. cites rule 

c. gives chronological sequence 

d. gives steps of process, describes method 

e. cites trend 

f. names classification system or standard 

g. names what fits given system or standard 

1.3 Knowledge of Universals & Abstractions - -deals with the highest of 
abstractions at the memory level. In order to evidence this behavior 
the individual must know major generalizations, their interrelations, 

and patterns into which information can be organized and structured. These 
items reflect the major concepts which comprise the framework of a 
discipline or major area of knowledge. The four items in this category 
are descriptions of behavior which would identify or verbalize a major 
concept . 

a. states generalized concept or idea 

b. states a principle, law, or theory 

c. tells about organization or structure 

d. recalls name of principle, law, or theory 

2. Translation — is dependent upon possession of relevant knowledge. The 

task is to convert communication into known terms; it requires the under- 
standing of the literal message in the cotmnunication. Communication is used 
here in its broadest sense; it could be a demonstration, a field trip, a 
musical work, a verbal message, or be demonstrated in pictorial or symbolic 
form. 
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a. restates in own words or briefer terms 

b. gives concrete example of an abstract idea 

c. verbalizes from a graphic representation 
d« translates verbalization Into graphic form 

e. translates figurative statement to literal statement or vice versa 

f • translates foreign language Into English or vice versa 

3. Interpretation — Individual not only Identifies and comprehends Ideas « 
as In translation, but also understands their relationships. It goas 
beyond repetition and rephrasing the parts of a communication to determine 
the larger and more general Ideas contained In It. ThuSg comprehension 
may require reordering Into a new configuration In the mind of a person, 
involving the determination of the relative lmport;»^ce of Ideas and the 
Interrelationships. However, the thinking Is depe ;nt upon what Is given 
to the student — s/he Is not expected to bring abstractions from other 
experiences Into the situation. 

a. gives reason (tells why) 

b. shows similarities or differences 

c. summarizes or concludes from observation of evidence 

d. shows cause and effect relationship 

e. gives analogy, simile, metaphor 

f. performs a directed task or process 

4. Application — individual must know an abstraction well enough to be able 

to demonstrate its use in a new situation. The task is to bring to bear upon 
given material or situation the appropriate information, generalizations or 
principles that are required to solve a problem. Application, as distin- 
guished from comprehension. Involves transfer of training. It is based on 
an individual's being able to apply previous learning to a new or novel 
situation without having to be shown how to use it. The problem Itself is 
given. 

a. applies previous learning to a new situation 

b. applies principle to new situation 

c. applies abstract knowledge in a practical situation 
fi. identlfleSi selects, and carries out process 

5- Analysis — describes cognitive behavior in which there is an emphasis 
on the breakdown of material into its parts in order to detect the 
relationships of the parts and the way they are organized. The first 
four items at this level describe skills used in the identification or 
classification of the elements of the communication. 

a. dlr 'inguishes fact from opinion 

b. distinguishes fact from hypothesis 

c. distinguishes conclusions froui statements which support it 

d. points out unstated assumption 

e. shows interaction or relation of elements 

f. points out particular to justify conclusion 
g* checks hypothesis with given information 



1 A 



ERIC 




h. distinguishes relevant from irrelevant information 

i. detects error in thinking 

j. infers purpose, point of view, thoughts, feelings 

k. recognizes bias or propaganda 

6. Synthesis (creativity) — represents cognitive activities in which the 
individual puts together elements and parts in order to form a whole in 
such a way as to constitute a pattern or structure that was not stated 
before. This entails recombining parts of earlier experiences in a new 
organization that Is unique to the synthesizer. In analysis, the 
person takes apart a given whole; in synthesis s/he creates a whole. 

a. reorganizes ideas, materials, processes 

b. produces unique communication or divergent idea 

c. produces a plan, proposed set of operations 

d. designs an apparatus 

e. designs a structure 

f. devises scheme for classifying information 

g. formulates hypothesis, intelligent guess 

h. makes deductions from abstract symbols, propositions 

i. draws inductive generalization from specifics 

7. Evaluation s-describes activities of conscious judgment making; involves 
use of criteria or standards to determine the worth or value of methods, 
materials, or ideas. Evaluations must be distinguished from opinions 
which ate usually made from an emotional or affective base. 

a* evaluates bomething from evidence 
b. evaluates something from criteria 



Noncognitive Categories of Questions/Statements or Tasks (Davis & Tinsley, 
1967) 

Af fectivlty — questions/statements or tasks which elicit feeling, emotion, 

or opinion without a standard of appraisal, e.g., "How does the story make you 

feel?" or "Wasn't that a good story!" 

Procedure — questions/statements or tasks related to organization, behavior, 
or management, e.g., "Are you listening tc me?" o*^ "Please get ready for 
class to begin." 
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Programs .or Exceptional Children 



Exceptional children are (1) learners who ^ecause of permanent or 
temporary mental » physical, or emotional handicaps need special education and 
are unable to have all their educational needs met In a regular class without 
special education or related services, or (2) learners who demonstrate or have 
the potential to demonstrate outstanding Intellectual aptitude and specific 
academic ability and, in order to develop these abilities, may require 
differentiated educatlo/ial services beyond those ordinarily provided by the 
regular school program. Classifications o^ exceptional children Include those 
who are autistic, academically gifted, hearing Impaired (deaf or hard of 
hearing), mentally handicapped (educable, trainable, or severt-ly/prof oundly) , 
multl-handlcapped, orthopedlcally Impaired, other health impaired, pregnant, 
behavlorally/emotlonally handicapped, specific learning disabled, speech/ 
language Impaired, and visually impaired (blind or partially -sighted) . 

The primary purpose of exceptional children programs is to Insure that 
handicapped and gifted learners develop mentally, physically, and emotionally 
to the maximum extent possible through the provision of an appropriate, 
Individualized education in the proper setting. 

Curricula for most exceptional learners follow the curricula designed for 
learners in general education. However, modification of instructional 
programs, creative instructional approaches, indi^ridua] ized programming, and 
appropriate selection and use of curricula are necessary to meet the special 
needs of exceptional learners. In curricula, emphasis uust be given to 
instruction in arts education, communication skills, healthful living, 
mathematics, library /media skills, science, social studies, and vocational 
education. Attention must be focused upon cognitive, affective, psychomotor, 
and vocational development within the curricuiar areas. The Individualized 
Education Program for the handicapped and the Group Education Program for the 
academically gifted, both of which are based upon a comprehensive assessment, 
are to state in writing the special curricuiar offerings to be provided to 
each exceptional learner. 

The Individual Education Program for the handicapped requires objective 
criteria, evaluation procedures, and schedules for determining, on at least an 
annual ba3is, whether or not short*-term instructional objectives have been 
achieved. The Group Education Program for the academically gifted requires 
annual goals and evaluation methods^ All special education instruction 
provided to handicapped and academically gifted learners is to be 
individualized and designed to meet unique learning needs. 

Learning outcomes — knowledge, skills, concepts, understandings, and 
attitudes — for the handicapped and the academically gifted will differ from 
learner to learner. For many ex'^eptional learners, the same learning outcomes 
developed for learners in general education will be appropriate. Some 
exceptional learners will meet the lenrning outcomes at a different time and 
in a different manner than learners in general education. Some handicapped 
learners niight not meet the learning outcomes in general education and will 
need a totally different curriculum. 
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The majority of handicapped and academically gifted learners spend a 
portion of their instructional day within general education, integrated into 
classes with non-handicapped and nonacademically gifted learners. General 
education teachers, as well as exceptional education teachers, must be familiar 
with curricula and capable of selecting appropriate curricular goals and 
objectives based upon the unique educational needs of each 1 <irner as determined 
by comprehensive assessment, and as stated in the Indivicualized Education 
Program for exceptional learners, emphasis needs to be placed on instructional 
techniques rather than differentiated or modified curricula. 

While the general education curricula are appropriate for most 
exceptional learners, there are times when the teacher must vary the 
curricular content: some children are not ready for certain types of 
curricular content at the usual age; some disabilities prevent or make 
difficult participation in certain learning experiences; different levels of 
ability may limit or encourage participation in certain school subjects; and 
some learners spend less time in school. Curricular choice is determined by 
need. 

CurricMlar goals must be oriented toward skills and application instead 
of general knowledge. The goals must include skills related to maintaining 
health, communicating ideas, achieving personal and social growth, handling 
money concerns, working with measurements, getting along in an expanding 
community, coping with the physical environment, maintaining a home, using 
leisure time, and career development. 

The competency-based curriculum is to be maximized for exceptional 
learners. Teachers must be familiar with the curriculum, making judicial 
use of it in the instructional program for handicapped and acadejiically 
gifted learners. 
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Notes to Those Using the TEACHER HANDBOOK 



The North Carolina Standard Couise of Study , adopted by the State Hoard o- 
Education, provides an overviev' of the basic curriculum which should be made 
available to every child in the public schools of our State, Ic includes :he 
subject or skills areas of arts education, communication skills, guidance, 
healthful living, library/media skills, m;>^hematlcs, science, second language 
studies, social studies, and vocational education as well as the philosophy and 
rationale underlying the curriculum and considerations which should be made in 
developing thinking skills and providing for the needs of exceptional children, 
The Teacher Handbook for the competency^based curriculum provides recommended 
go;>ls and objectives and suggested measures for each subject or skills area. 

[>efinitions 

Competency Goals: broad statements of general direction or 

put pose. 

Objectives: specific statements of what the student will 
know or be able to do. 

Measures: a variety of suggestions for ways in which cie 

student may demonstrate s/he is able to meet the 
obj ective , 

How to Read the Co Is, Objectives, and Measures 

Competency Goals have been written as complete sentences stating why the 
learner should be able to meet the stated objectives, e,g,, ''The learner will 
know causes and events of the settlement of the West," 

For purposes of clarity and brevity Objectives have been written as 
phrases or clauses beginning with a verb, e,g,, **Know the importance of 
railroads in the settlement of the West,** The^^ phrases o^ clauses would 
logically be preceded by " The learner will (know the importance of railroads 
in the settlement o£ the West), * 

For purposes of clarity and brevity Measures have also been written as 
phrases or clauses beginning with a verb, e.g., "Describe the advantages of the 
railroad over horse-drawn wagon, river transportation, and other commonly used 
msthods of transportation," The^e pnrases or clauses would logically be 
preceded by "One way (or some ways) a student may demonstrate s/he is able 
to meet successfully the objective is to (describe the advantages of the 
railroad over horse-drawn wagon, river transportation, and other commonly used 
methods of transportation)," 
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Appendix E is an eximple of a page fr ii the Te acher Handbook for the 
competency-based curriculum. 

Student Placement 

From kindergarten through eighth grade each skill or subject area has 
been divided into grade levels. This was done in order to make it easier for 
teachers to gain a general idea of what should be covered at 2ach grade level. 
In order that instruction fit the individual needs of each student, it i^J most 
important that the classroom teacher use the activities in the Measures column 
to determine the appropriate placement for each child. For example, if a 
second-grade student is not able to complete successfully the Measures in tne 
reading skills section at the second-grade level, Measures at the first-grade 
or kindergarten level should be administered. When the base level af which 
the child can pertorm successfully has been determined, instruction should 
begin with and proceed from that level of Competency Goals and Objectives. 

The Measures column includes a variety of suggested means for assessing 
student perfonnence including informal measurements (e.g., manipulatives , oral 
reports, role playing, projects, and some paper and pencil activities) and 
formal measurements (e.g., items for teacher-made tests, criterion referenced 
tests, and/or standardized tests). Some of the items in this column may be 
administered in wbole-group or small-group situations; others should be given 
only to individual students. These items may be used for the purpose of 
pretesting to determine appropriate student placement, for monitoring ongoing 
student progress, and/or for post-testing to determine student learning. 

It is apparent that in order for students to be placed appropriately for 
instruction (particularly in first through eighth grade), each teacher must 
have at least one, and preferably two or more, grade levels of the 
competency-based curriculum on each side of the grade s/he is teacning. 
It must b-^ remembered that the higher the grade level the greater the span of 
students' needo and, therefore, the greater the need for a teacher to 
have a wider grade span of the curriculum available. An adequate grade span 
of the curriculum is also important for teachers of exceptional children at 
all grade levels. 

Responsibility (or Implementation 

The North Carolina Standard Course of Study specifies which skills and 
subjects are to be taught at each grade level from kindergarten through grade 
twelve. The skills to be taught or developed at all grade levels are communi- 
cation skills, library/media skills, thinking skills, and affective skills. 
The subjects to be taught from kindergarten through grade six are arts 
education, healthful living, mathematics, science, second language studies, and 
social studies. The same subjects, with the addition of vocational education, 
are to be taught in grades seven through twelve. 
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The T eacner Handbook for the crmpetency-based curriculum provides reconimen- 
dations for vhat should be taught in each skills or subject area from kindergarten 
through eighth grade and in each course from ninth through twelfth gi.ade. Each 
teacher's primary responsibility is to teach the subject (s> or courses which 
s/he is specifically assigned* as well as to help students develop thinking and 
affective skills. However, each teacher also has a responsibility for appro- 
priately integrating other skills (communication, library /media) and subjects 
(arts, healthful living, mathematics, science, second language studies, social 
studies, and vocational education) into the skills or subject areas which are 
her/his specific assignment. 

Teachers in departmentalized schools at the middle/ junior high or 
secondary levels have a responsibility for integrating curriculum in several 
ways. These include: (1) the Integration of curriculum within their subject 
area in order to help students to make a smooth transition from one level to 
the next, e.g., from English I to English II, from Algebra I to Algebra II, 
from French II to French III; (2) the appropriate integration and development 
of those skills which are every teacher's responsibility (thinking and 
affective skills); and (3) whenever appropriate, the integration of other 
skills and subjects into their specifically assigned subject or skills area. 

The Teacher Handbook for the competency-based curriculum serves as a 
resource guide for the integration of all skills and subjects in depart- 
mentalized situations. Teachers may look over the curriculum within the 
specific SKills or subject area for which they are responsible in order to deter- 
mine the overall scope and sequence. They may look at the outlines for thinking 
and affective skills in order to determine which of those skills have been 
integrated into their particular segments of the curriculum or to determine how 
they may integrate additional thinking and affective skills. Looking over other 
skills and subject areas will help teachers determine what should be appropriately 
integrated into their own areas. For example, while it is a primary respon- 
sibility of the high school English teacher to teach writing and speaking 
skills, the high school social studies teacher must be familiar with those 
«^kills and has a responsibility for reinforcing thosci skills in the written and 
oral work done in the social studies classes. Prior to beginning written and 
oral reports the social studies teacher should review the writing and spear.ing 
skills portions of the communications skills curriculum, using these as guide- 
lines for instruction and the development of student assignments. Similar 
examples could be given with mathematics and science teachers or English 
and vocational education teachers. 

Teachers in self -contained classrooms at the elementary, middle/ junior 
high, or high school levels have the primary responsibility for integrating 
the curriculum in a variety of ways. These include: (1) integrating the 
curriculum within each skills or subject area in order to help students make a 
smooth transition from one grade level to the next; (2) integrating thinking 
skills and affective skills throughout all areas of the curriculum; (3) the 
integration of skills and subjects whenever possible though units of study; 




(4) Integrating skills and subjects introducec teachers or specialists 
outside the homeroom i*^to what is being taught within the homeroom; and (5) 
coordinating the efforts of teachers outside the homeroom (teachers of arts 
education, ph^iical education, exceptional children, and library/media 
specialists, or guidance counselors) in order to supplement the homeroom 
curriculum. The Teacher Handbook for the competency-based curriculum serves 
as a guide for the integration of skills and subjects in self-contained 
situations as it does in departmentalized situations. 

The princinal shares in the responsibility for the successful implemen- 
tation of the comnetency-based curriculum. The implementation and integration 
of the curriculum, should be the focal point for decisions made by the principal 
in the role of instructional and administrative leader. Decisions made with 
respect to scheduling, disposition of student discipline, uninterrupted time 
for classroom instruction, and the distribution of materials and supplies may 
each serve to facilitate or frustrate the successful implementation and integra- 
tion of the currirulum. 

Saff within the area of Instructional Services at the North Carolina 
Department of Public Instruction also share responsibility for the successful 
implementation of tm competency-based curriculum. Staff from the Regional 
Education Centers and Raleigh are, of course, available to assist Local Education 
Agencies in the implementation of the curriculum. 



Use of Textbooks 

The North Carolina Standard Course of Study is the curriculum approved 
lor the public schools of North Carolina. Textbooks supplement this curriculum. 
Wit:h reference to their appropriateness for use with the North Carolina Standard 
Course of S tudy, textbooks are reviewed and recommended by the Textbook Commis- 
sion. The State Board of Education then adopts a list of textbooks from which 
school districts make individual selections. Appendix G is a description of 
this process. It textbooks are at variance with the curriculum, the North 
Carolina Standard Course of Study takes precedence. 



Computer Access 

The North Carolina Standard Course of Study and the Teacher Handbook for 
the coir.i;etency-based curriculum (with tne exception of mathematics grades 7-12) 
have been entered on the IBM 5520 computer at the State Department of Public 
Instruction. Each skills or subject area at each grade level has been entered 
as a separate document. This allows Local Education Agencies, Institutions of 
Higher Education, and others with access to the mainframe in Raleigh to call 
up and print oat any portion of the curriculum, e.g., any skills or subject 
area across all grade levels, all skills and si'^jects for one particular grade 
level, one subject at one grade level, or the .ntire competency-based curriculum. 
Those with access to the mainframe will, therefore, have immediate access to any 
revisions or additions to the curriculum. 
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Activities and Resources 



The development or cataloging of activities and resources to assist irt 
the implementation of the competency-based curricu. .m is an ongoing a- ' cy of 
Instructional Services staff working with teachers and others in rach of me 
Local Education Agencies. Concentrating this effort in the local school 
districts provides teachers the opportunity to become familiar with the curriculum. 
As activities and resources are developed for each skills or subject area, they 
will be made available for State-wide disseTr.ination through the IBM mainframe. 



Working Space 

Working space has been left at the end of goals throughout the Teacher 
Handbook for the competency-based curriculum. This space has been provided 
so that teachers may write in additional objectives and measures and/or make 
notes regarding instruction, activities, and resources. 

How to Make Suggestions for Additions or Revisions 

As with any viable curriculum, the Te acher Handbook to: the competency- 
based curriculum must be open to constant review, expansion, and revision in 
order that it continue to meet the needs of the children of this State. Anyone 
ha\ing suggestions for additions to or revisions of this curriculum may complete 
and submit the form in Appendix I, or may contact: 



Joseph B. Webb 

Assistant State Superintendent 
for Instructional Services 
Education Building 
Raleigh, NC 27611 
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Science 

COMPETENT-BASED CURRICULUM 



NORTH CAROLINA DEPARTMENT OF PUBLIC INSTRUCTION 
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SCIENCE 



PURPOSE AND OVERVIEW 

The primary goal of American education is to develop thinking and 
reasoning ability. The nature of science readily lends itself to this central 
purpose. Thus, the science curriculun by emphasizing rational thought 
procesdiifc through active participation in scientific methods, will ensure that 
each child will become scientifically literate. Achieving scientific literacy 
is essential if an individual is to successfully cope with a rapidly changing 
scientific and technological world. It i^^ most important that science instruc- 
tion be available to each child at all grade levels. 

The science program meets the basic needs of all students when appropriate 
emphasis is placed on four major goal .lusters*: 

1, Personal Needs that prepare individuals to utilize 
science for improving their lives and for coping with 
an increasingly technological world, 

2, Societal Issues that produce informed citizens pre- 
pared to deal responsibly with science-related social 
problems, 

3, Academic Preparation that allows students who are 
Hkely to pursue science academically as well as pro- 
fessionally to acquire knowledge appropriate to their 
needs, and 

4, Career Education/Awareness that gives all students an 
awareness of the nature and scope of a wide variety of 
science and technology-related careers open to students 
of varying aptitudes and interests. 

The goals of science education, realized through science instruction, are 

to: 

!• Understand certain scientific concepts and facts. 

2. Develop the skill to manipulate and/or operate science 
equipment. 

*Hanns, Norris C. , and Ya^er, Robert E. , eds. What Research Says to the 
Science Teacher, Volume 3. National Science Teachers Association, 1981. 
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3« Become proficient in using science process skills: 

observing, pr^Jicting, interpreting data, classif ing, 
controlling variables, inferring, fcmmlating hypoun- 
eses, experimenting, measuring, formulating models, 
communicating, using numbers, defining operations, and 
using space /time relationships. 

4* Acquire attitudes necessary for living successfully 

in and contributing positively to a technological society. 

5, Foster intellectual development, 

6. Develop an appreciation for the uses, benefits, and 
limitations of science to society. 

7, Develop problem-solving and decision-making skills, 

8. Foster creativity as a human endeavor. 

The science curriculum is based on a continuum of fundamental con- 
cepts and skills from kindergarten through grade 12. A balanced curric- 
ulum is offered through the study of the three major areas of science — 
biological, physical, and earth/space. 

Students gain a greater understanding of the fundajiental concepts 
and become more proficient in the skills of science as they progress from 
the lover to the upper grades. Concepts and skills serve as the basic 
framework ^or the science program in grades K-I2. 

The child's first experiences with science, from the earliest 
grades, should involve aspects of experimental inquiry. Use is made of 
all the senses in developing such skills as observing, measuring, classi- 
fying, using numbers, and corimunicating. Three important aspects of 
science — process (doing), content (knowledge), and attitudes (feelings 
and values) — are kept in the forefront during all phases of planning and 
instructing. The three cannot be totally separated. To help assure 
success, learning experiences must be presented at the appropriate develop- 
mental level for each student. In this way, the end product is rewarding 
and provides each student with a sense of accomplishment. Laboratory and 
field work are very important to the teaching of science at all levels. 
These activities provide ways for making science more understandable and 
meaningful. 

Current science and technology provide many opportunities for a 
student to select and prepare for a science or science-related occupa- 
tion. A we 11-I'c lanced science curriculum provides students with an 
awareness of educational and career opportunities^ available through: 
(1> study of the historical development of science, (2) study of science 
technological advances, (3) use of nonschool resource persons, (4) field 
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trlpSj and (5) on-site studies. Such activities enhance self-development 
attitudes toward work, decision-making, and appreciation of various lifestyles* 



Careful selection of course content and instructional aids for the various 
grade levels and individual courses is done to ensure that each child will have 
an understanding of basic science concepts and have the capability to use tht. 
processes of science* Because of individual differences, students will develop 
competence in science unique to themselves. The curriculum is designed for all 
students. Variation is made by instructional leaders and teachers in the 
local school units in the final selection of methods of instruction and 
strategies to be used with students of varying abilities and interests* 

Elementary science (K-6) is considered an essential component of the 
elementary curriculum and ehouTd be taught daily throughout the year. Science 
instruction at this level is of an integrated nature with studies during each 
year emphasizing various areas of earth, physical, and life sciences. The 
curriculum is experiential, with major emphasis on concrete learning 
experiences. 

In grades 7 and 8, the study or science is an integrated form of life, 
earth, and physical science; instructional time and depth of content are 
increased. Content should be presented from a student-centered perspective, 
placing emphasis on the nature of science and inquiry. Instruction should be 
largely laboratory-oriented, stressing scientific methods through application 
of process skills, Problem-solvir.g and reasoning are essential experiences in 
the learning process. Scientific inquiry deals with both academic and real 
world problems. Personal needs, societal issues, and academic and career 
preparation are interwoven into the course content. Energy, environmental 
concerns, and recent advances ii science technology permeate the curriculum. 

Beginning in grade 9, the student starts studying a single subject 
or area of science such as physical science or biology on a year-long 
basis. There is a continuation of presenting content with emphasis on the 
nature of science and scientific inquiry. Students in grades 9-12 are 
encouraged to enr'^ll in elective science courses in addition to the basic 
graduation requirements. To increase student enrollment and provide a more 
cor^prehensive science curriculum, two types of courses are offered. 

One type, applied/technical, is designed for the secondary student who is 
interested in a program which places emphasis on the practical anc^ applied 
aspects of science. These courses should stress doing science through the use 
of manipulative^ and laboratory work, presenting science as a practical and 
relevant subject. Math requirements are limited to basic functions. The 
courses emphasize socially relevant topics and recent developments in science. 
The basic philosophy reflects an attitude that science is a process of finding 
out about our universe, is understandable, and that anyone can achieve and 
benefit from learning science, A wide variety of evaluation techniques is 
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employed for measuring i:chlevement of course objectives. In determining 
grades, major emphasis lb placed on laboratory and project work that Involves 
problem-solving* Pencil and paper tests play a minor role In evaluation* 

The second type o^ course Is designed for the more academically Inclined 
student. Students electing these courses for graduation requirements are also 
allowed to enroll In applied/technical courses as electlves and vice versa. 
The academic courses are challenging and reflect a philosophy of science as 
Inquiry. Emphasis Ic placed on using current technology as students Invest- 
igate relevant problems through research and project work. The courses demand 
comp^tence In communication and mathematical skills. Course content centers cn 
current developments and Includes socially relevant Issues. Evaluation 
techniques are varied and test questions are phrased to require r.sspouses 
Involving high-level thinking. Memorization of low-level factual information 
Is de-emphaslzed. 





COURSE OF STUDY 








Elementary Science 






7-8 

Integrated Science 




Academic Courses* 


9-12 


Applied/Technical Courses* 


Physical Science 

Biology 

Earth Science 

Chemistry 

Physics 




Physical Science 

Biology 

Earth Science 

Chemistry 

Physics 



Students may take courses from either or both groups. 



Some high schools offer advanced courses (2nd year)i advanced placement 
courses (college first level) , and enrichment courses. Course outlines and 
final examinations for the advanced placement courses are provided by the 
College Entrance Examination Board. Topics and areas of science Included In 
the advanced courses (2nd year) and In the enrichment courses are determined 
by the particular desires and Interests of the students for whom the courses 
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are pro\lded. Such courses are designed at the local school system level. 
Variation vithin these courses reflects the particular desires and interests 
of students throughout the state. These elective courses may include Advanced 
Biolotv, Advanced Chemistry, Anatomy and Physiology, Applied Science, Astronomy, 
Geology, Field Botany, Environmental Studies, Advanced Physics, Aviation Science, 
Independent Study, and others appropriate to the local science program. 

The science competency-based curriculum: 

is designed for statewide use. 

offers flexibility for local curriculum development. 

is not correlated with any textbook and does not 
restrict the use of any relevant textbook or program. 

encourages the offering of a series of courses suitable 
to the varying abilities of all students. 

assumes that there are individual differences among 
students and that the degree and rate of achievement 
will vary among them. 

assumes that teachers are different and will approach 
the teaching of science differently. 

stresses concept learning and process skills attainment 
through activity-oriented science programs. 



LEARNING OUTCOMES 



The learning objectives listed below are the basis for thc' total 
framework of the science curriculum. The objectives are composed of con- 
cepts, attitudes, and process skills. These permeate the curriculum. 
Careful attention should always be given to the when program development 
and/or instructional planning are being done. 

1. Concepts 

a. Biological 

(1) There are many kinds of living thirkgs. 

(2) The basic unit of living things is the cell. 

(3) Living things exhibit basic similarities and differ- 
ences. 

(4) Living things grow, develop, reproduce, and die. 
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(5) Living things are a product of heredity and environ- 
ment • 

(6) Living things exist in a state of interdependence. 

b. Physical 

(1) All matter is composed of tiny particles called 
atoms. 

(2) Matter takes up space and has mass. 

(3) Matter exists as a solid, liquid, or gas. 

(4) Energy and matter interact to produce changes. 

(5) Energy takes many forms and can be converted from 
one form to another. 

(6) Universal forces (gravitational, magnetic, electrical, 
and nuclear) affect all objects. 

(7) Matter and energy are conserved. 

c. Earth/Space 

(1) The sun is the earth's chief source of energy. 

(2) The earth* s atmosphere, lithosphere, and hydro- 
sphere are always changing and interacting. 

(3) The position and movement of the Earth in space 
causes many changes such aL the seasons and day and 
night. 

(4) The earth/moon interaction exhibits various effects, 

(5) Rocks and fossils provide evidence of the earth's 
history. 

(6) Universal forces affect the solar system, stars, and 
galaxies. 

Attitudes (Positive) Toward; 

a. The contributions of science and tec' nology in shaping the 
world . 

b. The role of science in helping people meet their responsi- 
bilities to society. 

c. The need for conservation, preservation, and wise use of 
natural resources. 

d. The learning and experiencing of science, 

e. The use of scientific inquiry as a way of thinking and 
evaluatin;' all human activity. 

f . The uncertainties that underll ; many o^ the laws of 
science. 

g. The historical background of science. 
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Process Skills 



a. 


Observing 


h. 


b. 


Classifying 




c. 


Ufaing space/iime relations 


J- 


d. 


Using numbers 


k. 


e. 


Communicating 




f. 


Measuring 


m. 


g- 


Inferring 


n. 



Predicting 
Interpreting data 
Controlling variables 
Defining operationally 
Fotiaulating hypotheses 
Experimenting 
Formulating models 



Process Skills Defined: 



a. Observing involves using one or more of the senses in per- 
cei^^ing properties or similarities and differences in 
objects and events. Observations can be made directly 
with the senses or indirectly through the use of simple or 
complex instruments. Obsen/ations are influenced by the 
previous experience of the observer. 

b. Classifying involves the sorting or ordering of objects 
according to their propertJes or similarities and differ- 
ences. Classification is based on observational relation- 
ships which exist between objects or events. 

Using space/ time relations means describing the spatial 
relationships of objectn and their change with time. 
Exanples of this process skill are motion, direction 
and spatial arrangement, symmetry, and shape. 

d. Using numbers is a means of quantifying measurements or 
comparisons. Numbers are needed to manipulate measure- 
ments, order, and classify objects. 

Communicating involves the transmission of observable 
data. Examples of communication media are spoken or 
written ^^ords, graphs, drawing/j, diagrams, maps, and 
mathematical equations. Such skills as asking questions, 
discussing, explaining, reporting, and outlining can aid 
the development of communication skills. 

f. Measuring is the ordering of things by magnitude such as 
area, length, volume, and mass. Measuring helps quantify 
observations. The process can involve the use of instru- 
ments and the skills needed to effectively use them. 

g. Inferring involves the use of logic to make conclusions 
from observations. Inferring suggests explanations, 
reasons, or causes for events. Inferences &re based on 
judgments and are not always valid. 




h. Predicting involves suggesting what will occur in the 
future. Predictions are based on observations, measure- 
ments, and inferences about relationships between or among 
observed variables. Prediction is speculation of what 
will happen basf^d on past experiences. Accuracy of a pre- 
diction is closely affected by the accuracy of the obser- 
vation. 

i. Interpreting data is a complex skill involving many of 
the other process skills. It involves making predictions, 
inferences, and hypotheses from a set of data. Interpreta- 
tions may need revision when additional data are obtained. 

j. Controlling variables is the managing of the conditions 
or factors in an experiment. Unless the variables of an 
experiment can be carefully regulated, the results of the 
experiment are not reliable. 

k. Defining operationally is stating definitions in working 
terms. Such definitions limit the meaning of a term to 
"what is done" and "what is observed." Example of a 
working definition: 'ry cell, when properly connected 
with two wires and a i ^ht bulb, v ''I cause the bulb to 

gxOW. 

1. Formulating hypotheses involves forming a generalization 
question based on observations. The hypothesis is a 
problem to be solved through using other process skills, 
especially experimenting. Questions, inferences, and 
precfictions can lead to the formation of a hypothesis. 
The hypothesis must be tested if its credibility is to be 
established. 

in. Experimenting involves testing a hypothesis under con- 
trolled conditions in which variables are limited. 
Experimenting is basic to the total scientific process 
and uses all of the other process skills. 

n. Fonnulating models is a useful way of describing and 
explaining interrelationships of ideas. A model can 
be a mental, physical, or verbal representation of an 
idea. Models represent what we know about an idea or 
concept and are constantly changing as new data are 
obtained. 
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GRADES K-3 



Major Emphases 

Emphasis is placed on the curiosity and exploratory nature of the child. 
Instruction centers on daily phenomena of nature from which one develops a 
central storehouse of experiences — light and dark, cold and heat, motion and 
rest, forms of matter and life. Such experiences, through manipulative 
"hands-on" activities, provide opportunities for the use and development of 
science skills and ^ead gradually to the understanding of basic science and 
environmental concepts. Making use of out-of-class resources such as field 
trips, visits to zoos and museums, outside speakers and presenters also is 
important. With these children, development of science process skills is more 
important than a correct answer or finished product. A balanced program is 
provided by placing emphasis on the concepts related to each of the broad areas 
of science — biological, physical, earth/space. In selecting and planning 
experiences, careful attention must be given to the physical and intellectual 
development of each child. Science at this level should always be an enjoyable 
and "doing" experience. 

Kindergarten offers a unique and rich environment for studying science. 
Emphasis centers or readiness skills that help refine and develop the child's 
sensory mechanisms. Readiness skills and science knowledge may well be 
attained through experiences encompassing an integration of various content 
areas. Subject matter studied and "hands-on" experiences of children relate to 
their past experiences and present environment. Science concepts and process 
skills are acquired as children learn to observe, describe, and discriminate 
among objects and organisms. The student is given the opportunity to observe 
and experience the propertief? of matter such as color, size, shape, texture, 
smell, and weight, and to work with plants, animals, and numbers. 

As children progress beyond kindergarten, they are ready for more formal 
science experiences. The program provides more concrete, manipulative 
"hands-on" experiences which give broad coverage to science in general. These 
experiences assist the child in developing an understanding of matter, energy, 
motion, time, space, diversity, interaction, and change. 
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Grade K Outline 



1. Life Science 

1.1 Plants and animals 

1.2 The human body 

1.3 The senses 

2. Physical Science 

2.1 Basic properties of matter (color, size, shape, texture, odor, 
taste, sound) 

2.2 Position of objects 

2.3 Quantity of objects 

2.4 Change in the environment 

3. Earth Science 

3.1 Air 

3.2 Soil 

3.3 Water 

3.4 Weather 
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Grade Level: K 



COMPETENCY GOAL 1: 
concepts. 



SCIENCE 

Skills/Subject Area: Elementary Science 
The learner will have an understanding of basic life science 



Objectives 



Measures 



1.1 Recognize there are 
many kinds of living 
things. 



1.1.1 Name different kinds of animals. 

1.1.2 Name different kinds of plants. 

1.1.3 Describe basic similarities of animals. 

1.1.4 Describe basic similarities of plants. 

1.1.5 Describe basic differences of animals. 

1.1.6 Describe basic differences of plants, 

1.1.7 Describe basic differences between plants 
and animals. 



1.2 Know basic parts of the 
human body. 



1.2.1 Name major parts of the body when shown a 
picture of the human body (head, neck, arms, 
hands, fingers, legs, feet, toes, elbows, 
knees, and wrists). 

1.2.2 Count the number of different body parts as 
listed in 1.2.1. 



1.3 Know the basic func-- 
tions of the body's 



1.3.1 Name the sense organs and identify their 
function when shown a picture of the human 
body. 

1.3.2 Use the basic senses in making observations 
of objects. 
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SCIENCE 

Grade Level: K Skills/Subject Area: Elementary Science 

COMPETENCY GOAL 2: The learner will have an understanding of basic physical 
science conr.epts. 



Objectives 



Measures 



2.1 Know that r^-tter has 2.1.1 
basic propt^rties such 
as color 9 size, shape , 
texture , sound » and 2.1.2 
odor. 



State the properties of various common 
objects. 

Distinguish between objects using a single 
property. 



2.1.3 Classify objects using a single property. 



2.2 Describe the position 2.2.1 Describe the position of objects using 
of objects. words cuch as up, over, under, beside, 

in front of, behind, left, and right:. 



2.2.2 Describe the positlc i of objects in 

reference to the child's body using words 

such as above, below, in front of, and 
behii d me . 



2.3 Describe the quantity 2.3.1 Describe quantities of objects such as 
of objects. more than, less than, the same as. 

2.3.2 Count the number of objects in a given 
set . 



2.4 Describe changes in 2.4.1 Describe seasonal changes when shown 

the environment. appropriate pictures. 

2.4.2 Dercribe differences between day and 
night. 

2.4.3 Describe how people change as they grow. 
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Grade Level: K 

COMPETENCY GOAL 3: 
corcepts. 



SCIENCE 

Skills/Subject Area: Elementary Science 
The learner will have an understanding of basic ear^'h science 



Objectives 



3.1 Know that air is all 
around us. 



Measures 



3.1.1 Show that air is all c round us. 

3.1.2 Show that air moves. 

3.1.3 Show that air occupies space. 

3.1.4 Show that air has weight. 



3.2 Have knowledge about 
soil. 



3.2.1 Show how sand is formed (grinding or 
rubbing rocks together). 

3.2.2 Show how organic matter (compost pile) is 
formed. 

3.2.3 Show that soil is a mixture of organic and 
inorganic matter. 

3.2.4 Show that soil is important for good plant 
growth. 



3.3 Know the importance of 
water to living things. 



3.3.1 Show that plants need water. 

3.3.2 S'iiow that animals need water. 

3.3.3 Show that food contains water. 

3.3.4 Show hat people use water. 
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Grade Level: K Page 2 

Skills/Subject Area: Elementary Science 

COMPETENCY GOAL 3: The learner will have an und^ =:tanding of basic earth science 
concepts. 



Objectives Measures 

?.4 Know that our weather 3.4.1 Discuss different weather conditions such 
is constantly changing, as rainy, sunny, cloudy, hot, cold. 

3.4.2 Des':ribe weather according to seasons. 

3.4.3 Describe how living things, such as a decid- 
uous tree, change from season to seasor. 

3.4.4 Describe clothing needs for different 
weather conditions. 

3.4.5 Discuss violent weather conditions such as 
tornadoes, hurricanes, and thunderstorms. 

3.4.6 Demonstrate the appropriate student 
behavior when violent storms are approaching. 
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Grade 1 Outline 



1« Life Science 

1.1 How animals are alike and different 

a. size and shape 

b. color 

c. habits 

d. movement 
e« homes 

f. sounds 

1.2 Needs of animals 

a. water 

b. food 

c. oxygen 

d. shelter 

e. space 

1.3 Care of animals 

a. farm animals 

b. pets 

c. wild animals 

1.4 How plants are alike and difrerent 

a. color 

b. size 

c. habitat 

1.5 Needs of plants 



a. water 

b. soil 

c. light 

d. air 

e. temperature 



2. 



Physical Science 



2.1 Matter 



a. properties cf matter 

b. common materials 

c. measuring 
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1.1 Sources of energy 

2.3 Chemical changes in matter 

2«4 Heat sources 

2.5 Wave energy 

a. light (mirrors, shadows) 

b. sound (producing sound, voice, musical instruments) 

2.6 Mechanical energy (examples of machines, force — push or puli) 

2.7 Electrical energy — magnets 

3. Earth Science 

3. 1 Rocks — properties 

3.2 Earth — our home and its history 

3.3 Air and water properties 
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SCIENCE 



Grade Level: 1 



Skills/Subject Area: Elementary Science 



COMPETENCY GOAL 1: The learner will have a basic understanding of life science 
concepts. 



Objectives 



Measures 



1 • 1 Know that animals are 
alike and different. 



1.1.1 



Describe how animals are alike and 
different in size and shape when shown 
pictures of common animals. 



1.1.2 Describe the colors of different animals. 

1.1.3 Discuss the habits of common animals or 
pets. 

1.1.4 Name and group animals that fly, swim, walk, 
crawl, run, or hop. 

1.1.5 Match common animals with their homes when 
shown pictures of each. 

1.1.6 Describe the sounds that are made by common 
animals. 



1.2.2 Describe the food needs of three different 
types of animals. 

1.2.3 State that oxygen is needed for all animals 
to survive. 

1.2.4 ^^atch the types of homes to the animals when 
shown pictures of each. 

1.2.5 List several animals that require much space 
to meet their food, water, and shelter needs. 

1.2.6 List several animals that require little 
space to meet their food, water, and shelter 



1.2 Know that animals have 
basic needs. 



1.2.1 



State that all animals need water for sur- 
vival. 



needs. 
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Grade Level: 1 

Skills/Subject Ai^a: Elementary Science 



Page 2 



COMPETENCY GOAL 1: The learner will have a basic understanding of life science 
concepts. 



Objectives 



Measures 



1.3 Know basic care for 
farm, pet, and wild 
animals. 



1.3.1 Describe the food needs of several farm 
animals. 

1.3.2 Describe the shelter needs of several farm 
animals. 

1.3.3 Describe the food needs of classroom or 
home pets. 

1.3.4 Describe the shelter needs of classroom or 
home pets. 

1.3.5 Describe how some wild aiimals provide for 
their own care. 

1.3.6 Describe the dangers of hat. iling wild 
anima] s. 



1*4 Know how plants are 
alike and different. 



1.4.1 Dx<iscribe several common plants according 
to their colors. 

1.4.2 Describe several common plants according 
to their size. 

1.4.3 Match plants with their habitat when shown 
pictures of each. 



1.3 Know the basic require- 1.5.1 Grow plants when provided seeds and appro- 
ments of plants. priate materials. 

1.5.2 Demonstrate* through projects or simple 
experiments, th^c plants need water, light, 
and air to grow properly. 

1.5.3 Demonstrate that plants need to have an 
optimum temperature for growth. 
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Grade Level: 1 



COMPETENCY GOAL 2z 
concepts. 



SCIENCE 

Skills/Subject Area: Elementary Sr-J^nce 
The learner will have a basic understanding of physical science 



Objectives Measures 



2.1 Know basic concepts of 2.1.1 Name four properties such as size» shape, 
matter. weight, color, and texture, when given an 

object. 

2.1.2 Group objects according to the properties of 
weight, size, shave> and texture, when 
given a collection of different objects 
(six to ten). 

2.1.3 Describe properties of common objects 
through use of the senses of touch and smell. 

2.1.4 Name materip.ls of which common objects are 
made . 

2.^ ^ Make simple metric length measurements of 
common objects. 



2.2 Have a general knowledge 2.2.1 Name ccuunon sources of energy such as wood, 
of energy concepts. coal, oil, the sun, and batteries. 

2.2.2 State that energy is required in order to 
accomplish work. 



2.3 Know that energy can be 2.3.1 Demonstrate how energy can be obtained from 
obtained from chemical batteries, 
reactions. 

2.3.2 State that when an object burns, chemical 
energy is released. 

2.3.3 Identify heat and light energy as the major 
forms of energy released when an object 
burns. 
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Grade Level: 1 

Skills/Subject Area: Elementary Science 



Page 2 



COMPETENCY GOAL 2: The learner will have a basic understanding of physical sciance 
concepts. 



Objectives 



Measures 



2.4 Know basic concepts of 
heat energy. 



2.4.1 Name three sources of heat e^.ergy. 

2.4.2 Record temperature readings when given 
a thermometer. 



2.5 Know the general nature 
of wave energy. 



2.5.1 Show that light energy is reflected by 
mirrors. 

2.5.2 Describe how shadows change as the source 
of light changes its position. 

2.5.3 Demonstrate that shadows are caused by 
blocking light energy. 

2.5.4 Demonstrate how sound can be produced by 
causing objects to vibrate. 

2.5.5 State that the sound of our voice is caused 
by making tne vocal cords vibrate. 

2.5.6 Demonstrate now simple musical instruments 
work by causing parts to vibrate. 

2.5.7 Demonstrate that musical instruments operate 
by blowing, striking, or bowing the instru- 
ment. 



2.6 Know simple principles 2.6.1 Nama simple machines that help us do work, 
of mechanical energy. 

2.6.2 Demonstrate several simple machines when 
given a collection of machines. 

2.6.3 Demonstrate how a force of pushing or 
pulling helps us move objects. 

2.6.4 Demonstrate simple machines that push or 
pull. 
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Grade Level: 1 



Page 



Skills/Subject Area: Elementary Science 



COMPETENCY GOAL 2: Tl.^ learner will have a basic understanding of physical science 
concepts. 



Objectives 



Measures 



2.7 Know basic concepts of 
electrical energy/ 
magnets. 



2.7.1 Demonstrate that magnets can attract or 
repel each other. 



2.7.2 Demonstrate how magnets will attract some 
objects and not attract other objects. 

2.7.3 Name several uses for electricity. 

2.7.4 Name several safety rules relating to elec- 
tricity. 

2.7.5 Name ways to conserve electrical energy. 



Grade Level: 1 



COMPETENCY GOAL 3: 
concepts. 



SCIENCE 

Skills/Subject Area: Elementary Science 
The learner will have a general understanding of earth science 



Objectives 



Measures 



3.1 Describe the properties 
of common rocks. 



3.1.1 Name several properties of common rocks when 
given samples. 

3.1.2 Name a common property of two different 
rock types. 



3.2 Know that the earth 
provides the requite- 
ments for life. 



3.2.1 Describe the different types of homes for 
different organisms (plants or animals). 

3.2.2 Demonstrate the ability to make appropriate 
homes for common classroom animals. 

3.1 3 State the requirements for all living tb-'ngs 
in respect to establishing homes. 

3.2.4 Name several animals that are known by their 
fossil remains. 



3.3 Know the general prop- 
erties of air and 
water. 



3.3.1 Demonstrate that air takes up space when 
given appropriate materials such as a 
tumbler and a bowl of water. 

3.3.2 Demonstrate that air is all around us. 

3.3.3 Demonstrate that air can exert a force on 
objects. 

3.3.4 Name ways to conserve water. 

3.3.5 State several properties of water. 

3.3.6 DemonPtrate that water can exist as a liquid, 
solid, or gas. 
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Grade 2 Outline 



1. Life Science 

1.1 Animals around us 

a. physical description 

b. habitat 

c. food habits 

d. growth and development 

1.2 Animals In their environments 



a. 


food 


b. 


homes 


c. 


coats 


d. 


protective coloration 


e. 


hibernation 


f . 


migration 



1.3 Planta around us 

a. physical description 

b. growth 

1.4 How people use plants and animals 
2. Physical Science 

2.1 Matter 

a. kinds of matter 

b. floating and sinking 

c. measuring matter 

2.2 Forms of energy 

2.3 Chemical energy 

2.4 Measuring heat energy 

2.5 Wave energy 

a. light (eye, colors) 

b. sound (transmission of sound waves, ear) 

2.6 Mechanical energy 

a. how machines help us do work 

b. forces — push or pull 
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2.7 Electrical energy 



a. magnets (natural magnets, making magnets) 

b. static electricity 

c» current electricity (methods of producting electricity, safety) 
3. Earth Science 

3.1 Weather 

3.2 Water 

3r3 Ancient ancestors — dinosaurs 

3.4 Solar system 

a. sun (nature of the sun, distance to the sun, source of energy) 

b. moon 

c. planets (nature of planets, names of planets) 

3.5 Universe — stars 
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SCIENCE 



Grade Level: 2 



Skills/Subject Area: Elementary Science 



COMPETENCY GOAL 1: The learner will have an understanding of basic life science 
concepts. 



Objectives 



Measures 



1.1 Know the basic needs 
and characteristics 
cf animals. 



1.1.1 



Describe the physical characteristics of 
common animals. 



1.1.2 Group pictures of animals according to their 
characteristics. 

1.1.3 Place common animals in the proper habitat 
when given picture examples of each. 

1.1.4 Describe the food habits of several common 
animals. 

1.1.5 Describe the changes in growth and develop- 
ment from observations of classroom animals. 



1.2.2 Identify the h mes of different animals when 
shown pictures of each. 

1.2.3 Describe the characteristics of the coats 
(hair, skin, fur, scales) of several diverse, 
but common, animals. 

1.2.4 Discuss how protective coloration helpij 
animals survive. 

1.2.5 Match animals to their habitat according to 
their protective coloration. 

1.2.6 Name examples of several animals that 
hibernate. 

1.2.7 State why some animals hibernate. 

1.2.8 Name several exampjv<? of animals tlia" 
migrate. 



1.2 Know how living 

organisms adapt to 
their environment . 



1.2.1 



Identify the food needs of three different 
types of animals. 
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Grade Level: 2 Page 2 

Skills/ Subject Area: Elementary Science 

COMPETENCY GOAL 1: The learner will r. .>/e an understanding of basic life science 
concepts. 



Objectives Measures 



1.3 Have knowledge of plants 1.3.1 De scribe the basic parts of plc^nts. 
and their growth. 

1.3.2 Lemonstiate how to germinate and grow a 
plant from e seed. 

1.3.3 Describe the life cycle of a plant when 
given pictures of plant growth stages. 

1.4 Know how plants and 1.4.1 Descrio'- common uses of plants other than 
animals are useful. food. 



1.4.2 Describe common uses of animals other than 
food . 



Grade Level: 2 

COMPETENCY GOAL 2j 
science concepts* 



SCIENCE 

Skills/Subject Area: Elementary Science 
The learner will have an understanding of basic physical 



Objectives 



Measures 



2.1 Know the bas5^ proper- 
ties of matt dr. 



2.1.1 Group objects according to the material 
of which they are made. 

2.1.2 Arrange objects in serial order according 
to a given property such as length, weight » 
and size when given a Collection of objects. 

2.1.3 Predict which of a set of objects will 
float or sink, and test the prediction. 

2.1. A Measure the length of common objects to the 
nearest centimeter. 

2.1.5 Record body mass using a bathroom-type 
scale. 

2.1.6 Measure volumes of liquids. 



2.2 Know that energy has 
different f oms. 



2.2.1 Name several forms of energy such as elec- 
trical, heat, an'i light. 

2.2.2 Name common examples of heat, mechanical, 
and electrical energy. 



2.-» Have knowledge of 
chemical energy. 



2.3.1 Name common examples of sources of chemical 
energy such as food, gasoline, coal. 

2.3.2 Name examples of machines that use chemical 
energy. 



2.4 Know how heat energy 
is measured. 



2,4.1 Identify the thermometer as the instrument 
for measuring temperature when shown pic 
tures of different instruments. 



2.4.2 Accurately record daily temperatures on a 
chart . 
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Grade Level: 2 



Page ? 



Skills/Subject Area: El'»mentary Science 



COMPETENCY GOAL 2; The learner will have an understanding of basic physical 
science concepts. 



Objectives 



Measures 



2.5 Know the general nature 2.5.1 
of wave energy. 



Identify the eye as the organ that responds 
to light energy. 



2.5.2 Demonstrate that white light is composed of 
seven basic colors when given a prism. 

2.5.3 Name spectral colors. 

2.5.4 State that bright light causes the pupil of 
the eye to get smaller. 

2.5.5 Demonstrate how sound can travel through 
solid objects when given appropriate 
materials. 

2.5.6 Demonstrate that sound waves can travel 
through air. 

2.5.7 Demonstrate thac sound waves can travel 
through liquids, 

2.5.8 Demonstrate a model of sound waves when 
given a slinky. 



2.6.2 Demonstrate how a simple lever can help do 



2.6.3 Give examples of machines that push or pull. 

2.6.4 Perform an experiment to show that heavier 
objects require a stronger force to move 
them. 



2.6 Have knowledge of how 
machines help us do 
work. 



2.6.1 



List several machines that help people do 
work. 



work. 
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Grade Level: 2 



Page 3 



jr Skills/Subject Area: Elementary Science 



COMPETENCY GOAL 2: The lefrner will have an understanding of basic physical 
science concepts. 



Objectives 



Measures 



2.7 Have knowledge of the 
nature of electrical 
energy. 



2.7.1 



Identify a natural magnet when shown exam- 
ples of natural and manufactured magnets. 



2.7.2 Demonstrate ability to magnetize a steel 
pin when given a bar magnet. 

2.7.3 Demonstrate that magnets have poles that 
attract and repel each other. 

2.7.4 Demonstrate that like poles repel and un- 
like poles attract. 

2.7.5 Demonstrate the Interaction of a comb and 
bits of paper when the comb has been rubbed 
through the hair. 

2.7.6 Identity batteries as a source of elec- 
tricity. 

2.7.7 Identify a generator as a machine for pro- 
ducing electricity. 

2.7.8 Identify solar cells as devices for pro- 
ducing electricity from light. 

2.7.9 Name common safety rules when using elec- 
tricity. 

2.7.10 Name ways to conser e electricity. 
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;rade U^el: 2 



SCIENCE 

Skills/Subject Area: Elementary Science 



COMPETENCY GOAL 3: The learner will have an understanding of basic earth science 
concepts. 



Objectives 



Measures 



3.1 Have knowledge about 
the nature of weather. 



3.1.1 Describe different weather types and record 
weather patterns. 

3.1.2 Describe changing weather patterns by 
making drawings. 



3.2 Know how bodies of 
water form. 



3.2.1 Demonstrate how water evaporates. 

3.2.2 Make drawings showing clouds raining and 
water flowing to the river and sea. 

3.2.3 Show that most of the earth's water is 
located in the oceans w1 an given a map 
or globe. 

3.2.4 Name two oceans and show their location on 
a map. 

3.2.5 Describe a watershed is all of the land 
drained by a particular body of water. 



3.3 Hav'5 knowlr of pre- 
historic life. 



3.3.1 Describe two types of dinosaurs that once 
lived on the earth. 

3.3.2 Describe the habitat of two dinosaurs. 

3.3.3 Describe the types of food d^Jnosflurs 
consumed* 

3.3.4 Describe fossils as the remains of pre- 
historic life. 
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Grade Level: 2 

Skills/Subject Area: Elementary Science 



Page 2 



COMPETENCY GOAL 3: The learner will have an understanding of basic earth science 
concepts. 



Objectives 



Measures 



3.4 Have knowledge of the 
solar system. 



3.4nl Describe the sun as the star nearest the 
earth. 

3.4.2 Describe the sun as our major source of 
energy. 

3.4.3 Predict that a rock placed in sunlis^ht will 
get hotter than one placed in the shade. 

3.4.4 State t.iat the sun is very far from the 
earth. 

3.4.5 State that the moon is our closest neighbor 
in space. 

3.4.6 Draw a picture showing the earth-moon--sun 
relationships. 

3.4.7 Demonstrate the motion of the moon around 
the earth when given an appropriate model. 

3.4.8 Discuss characteristics of several of the 
planets. 

3.4.9 Name some of the planets. 

3.4.10 Describe the revolution of the planets 
around the sun in words or through a 
drawing. 

3.4.11 Name gravity as the force affecting the 
solar system. 



3.5 Have knowledge of the 3.5.1 Describe stars as very distant suiiS, 
stars and universe. 

3.5.2 Draw pictures of several common constel- 
lations. 



59 

60 



Grade 3 Outline 



2. 



Life Science 

1.1 Helpful and harmful plants and animals 

1.2 Defense mechanisms 

1.3 Plant and animal reproduction 

1.4 Interdependence of animals and plan^ 

d. balance of nature 

b. people's effect on the balance of nature 

c. conservation 

1.5 Differences between living and nonliving things 
Physical Science 

2.1 Hatter 

2.2 Forms of energy 

2.3 Chemical and physical change 

2.4 Heat energy 

a. temperature measurement 

b. home temperature control 

2.5 Wave energy 

a. light (camera, optical instruments) 

b. sound (wave nature of sound, speed of sound, music) 

2.6 Mechanical energy 

2.7 Electrical energy 

a. magnets (electromagnets, compass, uses of magnets) 

b. static electricity 

c. electrl: current (nature of electric current, safety) 
Earth Science 

3.1 History of the earth 

3.2 Rock tjrpes 

3.3 Soil 

a. formation 

b. types 
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3.4 Water cycle 

a. ocean 

b. air 

c. ground 

3.5 Forces changing the ea 

a. weathering 

b. erosion 

c. earthquakes 

d. volcanoes 

3.6 Time 

a. day and night 

b. seasons 

c. year 

3 . 7 Moon 

3 . 8 Space 

a. rockets 

b. satellites 

c. space travel 

d. benefits to people 



Grade Level: 3 

COMPETENCY GO. J. 1: 
concepts. 



SCIENCE 

Skills/Subject Area: Elementary Z.^ience 
The learner will have an understanding of basic life science 



Objectives 



Measures 



1.1 Know that plants and 

animals can be helpful 
and harmful. 



1.1.1 Group pictures of familiar plants and 
animals into helpful and harmful categories. 

1.1.2 Name common plants and plant parts that are 
useful as a source of food. 

1.1.3 Name common animals that are useful as a 
source of food. 

1.1.4 Name plants and animals that are useful for 
things other than food. 



1.2 Know that living 

organisms have defense 
mechanisms. 



1.2.1 Name the defense mechanisms of three common 
plants. 

1.2.2 Name the defense mechanisms of several 
common animals. 



1.3 Know that plants and 1.3.1 Draw the sta7,es of the life cycle of a 

animals are capable of flowering plant. 



reproducing their kind. 



1.3.2 Demonstrate the ability to germinate common 
seeds and grow them to maturitv. 

1.3.3 State that a viable seed contains a lining 
embryo. 

1.3.4 List examples of animals that reproduce by 
eggs. 

1.3.5 List animals that are reproduced by live 
birth. 
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Grade Level: 3 



Page 2 



Skills/Subject Area: Elementary Science 



COMPETENCY GOAL 1: 
concepts 



The learner will have an understanding cf basic life science 



Objectives 



Measures 



1.4 Know hov plants and 
animals are inter- 
dependent • 



1.4.1 Discuss plants that are dependent on animals 
for pollination. 



1.4.2 List plants that are dependent on animals 
for seed dispersal. 

1.4.3 Dlscusp ways animals are dependent on 
plants. 

1.4.4 Discuss the need for all living things to 
have a continuous source of energy. 

1.4.5 Identify the correct food chain when given 
pictures of plants and animals. 

1.4.6 Discuss the process used by plants to 
acquire food. 

1.4.7 Identify consumers and producers when given 
a list of organisms. 

K4.8 List basic requirements of living organisms. 

1.4.9 Describe an example of an animal /animal and 



animal /plant pair which shows mutual depend- 



1.4.10 Iden^ fy similarities and differences in two 
communities when given examples. 

1.4.11 Construct a balanced terrarium and describe 
its significance to the natural world. 

1.4.12 Discuss beneficial and harmful effects 
people have had on the balance of nature. 

1.4.13 List several reasons for conserving our 
natural resources. 



ence. 
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Grade Level: 3 Page 3 

Skills/Subject Area: Elementary Science 

COMPETENCY GOAL 1: The learner will have an understanding of basic life science 
concepts. 



Objectives Measures 

J. 5 Know the basic differ- 1.5.1 Describe the basic needs of living 
ences between living organisms, 
and nonliving things. 

1.5.? Describe basic differences and similaritier 
between living and nonliving things. 
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Grade Level: 3 



COMPETENCY GOAL 2: 
science concepts. 



SCIENCE 

Skills/Subject. Area: Elementary Science 
The learner will have an understanding of basic physical 



Objectives 



Measures 



2 A Have a general knowl- 
edge of matter. 



2. 1.1 Demonstrate that air has weight and volume 
when given appropriate materials. 

2.1.2 Demonstrate the states of matter when given 
an ice cube and appropriate materials. 

2.1.3 Weigh and measure objects in given units. 

2.1.4 Predict that a liquid will take the shape 
of a container when pcursd into the con- 
tainer. 

2.1.5 Demonstrate that water vapor will condense on 
the outside of a container filled with water 
and ice cubes. 



2.2 Know that there are 
many forms of energy. 



2.2.1 List several forms of energy such as elec- 
trical, light, and heat. 

2.2.2 State practical uses of energy such as 
heating, transportation, and machinery. 



2.3 Have knowledge of 

chemical and physical 
ch&nges. 



2.3.1 Discuss how food provides chemical <inergy 
for all organisms. 

2.3.2 List several examples of physical changes 
such as melting of ice or mixing sugar and 
water. 

2.3.3 List several examples of chemical changes 
such as burning and rusting. 
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Grade Level: 3 

Skills/Subject Area: Eleujntary Science 



Page 2 



COMPETENCY GOAL 2: The learner will have an understanding of basic physical 
science concepts. 



objectives 



Measures 



2.4 Have knowledge of heat 
energy as measured by 
temperature. 



2.4.1 Describe and record the temperature changes 
tha'. occur in the classroom during the day. 

2.4.2 Record the changes in temperature of a warm 
liquid over a period of time. 

2.4.3 Determine the temperatures of a light and 
a dark colored object when placed in the 
sun. 

2.4.4 Discuss the function of a thermostat in 
controlling temperature in the home. 
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Grade Level: 3 

Skills/Subject Area: Elementary Science 



Page 3 



COMPETENCY GOAL 2: The learner will have an understai ding of basic physical 
science concepts* 



Objectives 



Measures 



2.5 Have knowledge of the 
nature of wave energy. 



2.5.1 Demonstrate that light travels in straight 
lines when given appropriate materials. 

2.5.2 Construct and discuss the operation of a 
pinhole camera. 

z.5.3 Give examples of common optical instruments. 

2.5.4 Draw simple lines representing light rays 
reflected from an object through a hand 
lens. 

2.5.5 Demonstrate the production of sound when 
given objects such as a rubber band or 
ruler. 



2.5.6 State that sound is produced when obiects 
are caused to vibrate. 

2.5.7 Demonstrate that sound travels through 
objects when given a string te't^phone system. 

2.5.8 Discuss the speed of sound from observations 
made on the school grounds such as a hammer 
hitting a board at a distance from the 
observer. 



2.5.9 Discuss why lightning can be seen before it 
is heard. 



2.5.10 Demonstrate different sound pitches when 
given a rubber band. 

2.5.11 State that objects vibrate faster when they 
make higher pitches. 

2.5.12 State that music is a combination of 
pleasant sounds caused by combining many 
pitches and volumes. 
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Grade Level: 



3 



Page 4 



Skills/Subject Area; Elementary L'clence 



COMPETENCY GOAL 2: The learner will have an understanding of basic physical 
science concepts. 



Objectives 



Measures 



2.6 Have knowledge of how 

machines help us do w.rk. 



2.6.1 



Demonstrate how to lift a heavy object 
xib .ng a lever. 



2.6.2 Deitionstrate how a rami> ^:an be used to 
raise a heavy load. 

2.6.3 Demoiiotvate how a alley can help do work. 

2.6.4 Lisc common examples of machines that help 
us dc wrrk. 



2.7.2 Determine the relationship between the 
number of turns of wire and the strength 
of an electroiuagnet. 

2.7.3 Discuss practical uses o. electromagnets. 

2.7.4 Demonstrate he ' to make a simple magnetic 
compass when gj^^en appropriate materials. 

7.7.5 List five examples of practical uses of 
magnets. 

2.7.6 Demonstrate how to produce static elec* 
triclty when given a comb er'^ bits of paper. 

2.7.7 Demonstrate how to make a static electricity 
deteclor when given a small bottle, paper 
clip, cork slipper, and £ strip of aluminum 
foil. 

2.7.8 Demons^ra^e how to make a circuit when given 
a battery, bulb, and wire. 

2.7.9 Draw a simple diagram of the ci' ruit as 
described in 2.7.8 

2.7.10 State the common dant^er? of ele^tricitv. 

2.7.11 List ways to conserve electrical energy. 



2.7 Have knowledge of elec- 2.7.1 
trical energy. 



Demonstrate h^'w to make an electromagnet 
wher* given wire, battery, and an ir^n nail. 
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Grade Level: 3 



SCIENCE 

Skilifc,/Subject Area: Elementary Science 



COMPETENCY GOAL 3: The learner will hav« an understanding of basic earth science 
concepts. 



Objectives 



3.1 Have knowledge of the 
earth's histoT-y. 



Measures 



List some animals that live.' in the 
geologic past. 

3.1 .2 Describe how fossils are made. 



3.2 Have knowledge ^f the 
'^asic rock types. 



3.2.1 Describe how the three types of rocks are 
formed. 

3.2.2 Name a common example of each rock type. 

3.2.3 List some properties of each rock type. 



3.3 Ha^^e general knowledge 
of soil types and their 
formation. 



3.3.1 Separate and identify humus and sand ae 
the basic components of soil. 

3.3.2 State that soil is formed wb3n organic 
matter mixes with sand, clay, or silt. 

3.3.3 Distinguish between sandy and humus soils. 

3.3.4 Describe the effect of various types of 
soil on ^"ant growth. 



3.4 Have knowledge of the 
x ater cycle 



3.4.1 Describe now water accumulates in the oceans 
from the land and air. 

3.4.2 Demonstrate how water evaporates from the 
earth's surface an6 enters the atmosphere. 

3.4.3 Demopstrate hov water can move through the 
grou i. 

3*4.4 Draw and explain the water cycle. 
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Grade Level: 3 

Skills/Subject Area: Elementary Science 

COMPETENCY GOAL 3: The learner will have 
concepts. 



Page 2 



an understanding of basic earth science 



Objectives 



Measures 



3.5 Have knw;ledge of how 
forces are constantly 
changln^T the surface 
of the ea^th. 



3.6 Have knot/ledge of basic 
earth -cycles relative to 
time. 



3.5.1 Describe common examples of weathering. 

3.5.2 Describe how streams can wear down rocks. 

3.5.3 Give examples of soil erosion. 

3.5.4 Describe two ways soil erosion can be re- 
duced. 

3.5.5 Indicate on a world map where earthquakes 
generally occur. 

3.5.6 Describe how volcanoes help build new land 
masses. 

3.6.1 Describe the tiire cycles of day and n^ght. 

3.6.2 De'nonstrate day and nigtit when given a 
globe and a light source. 

3.6.3 Dra'7 pictures illustrating the seasons. 

3.6.4 List the seasons in correct order. 

3 6.5 Show the passing of one year when given a 
sun-eSith model. 



3.7 Have a general knowledge 3.7.1 Describe the motions of the moon around the 
of earth-moon motion. earth when given an apnropriate model. 

3.7.2 Describe how earth-moon motion affects the 
tide. 
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Grade Level: 3 Page 3 

Skills/Subject Area: Elementary Science 

COMPETENCY GOAL 3; The learner will have an understanding of basic earth science 
concepts. 



Objectives Measures 

3.8 Have knowledge of space 3.8.1 Demonstrate how rockets work when given a 
exploration and how it balloon, 
benefits people. 

3.8.2 Discuss how satellites can be put in orbit 
with rockets. 

3.8.3 Discuss space travel around the earth and 
to the moon, 

3.8.4 Give two examples of how space travel has 
benefited pe'^ple. 
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GRADES 4-6 



Major Emphases 

The Interaicdlate grades science program Is characterized by a continuation 
of the utilization of skills and the development of major science concepts 
that began at the primary level. Balanced coverage Is given to the broad 
areas of science — living things , matter and energy , earth and space. The 
curriculum reflects the nature of the learner and the developmental stages of 
students. Science Instruction allows the student to experience abstract 
science through concrete learning activities. Instruction should be largely 
laboratory-centered with stress on scientific methods through application of 
scientific process skills. Students have manipulative experiences that Involve 
the construction and use of simple lab equipment with special emj^hasis on 
safety. The development of problem solving and reasoning skills is an essential 
part of the learning process. Inquiry methods are used to deal with real 
problems tha are relevant to the student. Emphasis is placed upon the use of 
the integrative proce&ises of science: controlling variables* formulating 
hypotheses* interpreting data, and designing experiments. 

Personal needs community and societal issues* and career awareness should 
be woven into the course content. The methods for doing this will vary among 
schools and teachers. Energy* environmental concerns* and recent advances Ip 
science and techiiOlogy also permeate the curriculum. 
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Grade 4 Outline 



1. Introduction 

1.1 What Is science 

1.2 How sclenv-^e helps us 

1.3 Branch^»3 of science 

1.4 Current events 

2. Living Things— Animal « 

2.1 How animals are alike and different — characteristics 

2.2 One-celled animals 

2.3 Care of animals and their young 

2.4 Ada^catlon to environment 

2.5 Helpful and harmful animals 

2.6 Genetic chrnges In animals 

2.7 Interdependence of animals 

3. Matter and Energy 

3.1 Metric measurement syctem 

3.2 Properties of matter 

3.3 States of matter 

3.^ Solutions and mixtures 

3.5 Crystals 

3.6 Atomic struct'^re 

3.7 Elements and compounds 

3.8 Molecules and itoms 

3.9 Matter and energy 

3.10 Mechanical energy 

4 . Earth — Atmosphere 

4.1 The earth* s atmosphere 

4.2 Weather and climate 

5. opace 

5.1 Solar system 

5.2 Meteors and comets 

5.3 The universe 
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Grade Level: 4 



SCIENCE 

Skills/Subject Area: Elementary ScJence 



COMPETENCY GOAL 1: The learner will understand ihe nature and relationship of 
science to human endeavor. 



Objectives 



Measures 



1.1 Know that science is a 
way of finding out 
through observation 
and experimentation. 



1.1.1 Discuss the science process skills (e.g., 
observing, classifying, measuring, 
communicating, predicting, interpreting simple 
data, controlling variables) and how they 
relate to scientific methods. 

1.1.2 Suggest ways of finding a solution(s) of a 
given science problem by usinc scientific 
methods. 

1.1.3 Interpret the results of a simple experiment 
such as the effects of light on bean seed- 
lings when variables are controlled 



1.2 Know that scientific 1.?,] List several ways scientists' discoveries 

discoveries help us have improved living conditions for people. 



live better. 



1.2.2 Disciss current problems which scientists 
may nelp solve. 

1.2.3 Write a story or draw a picture illustrating 
common scientific inventions that have been 
developed within the past 100 years. 



1.3 Know that science is 
divided into various 
branches. 



1.3.1 Identify several major branches of science 
(e.g., biology, geology, astronomy, 
meteorolog3 , chemistry, physics). 

1.3.2 Identify how some of the various branches of 
scier.ce interrelate. 

1.3.3 Constiucc 9 "branched tree" showing rela- 
tionships among the different areas of 
science. 
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Grade Level: A Page 2 

Skills/Subject Area: Elementary Science 

COMPETENCY GOAL 1: The learner will understand the nature and relationship of 
science to human endeavor* 



Objectives Measures 



1.4 Be aware of current 1.4.1 Give a report on new discoveries which 

events in science. occurred during the past year. 

1.4.2 Name and tell about a scientist who has 

received a Nobel Prize within the last five 
years. 















SCIENCE 




Grade Level: 4 






Skills/Subject Area: Elementary Science 




COMPETENCY GOAL 2: The learner will 


have a general knowledge of animals* 






Objectives 
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2.1 
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Grade Level: 4 Page 2 

Skills/Subject Area: Elementary Science 

COMPETENCY GOAL 2: The learner will have a genexal knowledge of animals. 



Objectives Measures 

2.5 Know that there are 2.5.1 Discuss some differences between venomous 

helpful and harmful and nonvenomous snakes, 

animals. 

2.5.2 Name beneficial and harmful Insects and 

explain what they do within the environment 



2.6 Know how traits ot an 
animal are transmitted 
from one generation to 
the next. 



2.6.1 Name ways offspring are like their parents. 

2.6.2 Explain how fanners select animals with 
the most desirable characteristics to im- 
prove future generations of farm animals. 

2.6.3 List several dominant and recessive inher- 
ited traits. 



2.7 Know that animals are 
I'lterdependent . 



2.7.1 Trace a food chain beginn'^ng with g^ en 
plants. 

2.7.2 Discuss the relent ionships of predator/prey, 
host /parasite » and mutual benefit. 

2.7.3 List foods ' ten by humans which come from 
animals. 

2.7.4 Describe a clothing product which comes from 
animals. 



2.7.5 Discuss how humans must care for the envi- 
ronment to ensure that animals remain 
healthy and species survive. 
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Grade Level: 4 

COMPETENCY GOAL 3: 
energy. 



SCIENCE 

Skills/Subject Area: Elementary Science 
The learner will have a basic understanding of matter and 



Objectives 



Measures 



3.1 Know how to use the 
metric system. 



3.1.1 Make simple metric measurements In units of 
lengthy mass, volume, and temperature. 

3.1.2 State several advantages of using the metric 
system. 



3.2 Know different prop- 
erties of matter. 



3.2.1 Describe properties such as color^ size, 
shape y weighty and texture of given objects. 

3.2.2 Classify a g5ver assortment of objects 
according to various properties. 



3.3 Know three states of 3.3.1 Explain and demonstrate, using water, that 

matter: liquids, solids, matter can charge from liquid, solid, and 

and gases. gaseous states according to varying temper- 

atures. 

3.3.2 Classify a given sample of matter according 
to Its present state. 



3.4 Know about solutions 3.4.1 Make and describe a solution from given 

and mixtures. ingredients. 

3.4.2 Make and describe a mixture from given in- 
gredients. 

3.4.3 Explain or demonstrate differences in mix- 
tures and solutions. 



3.5 Know that some solids 
are composed of crys- 
talline structures. 



3.5. 1 Distinguish between examples of crystalline 
and noncrystalline substances. 

3.5.2 Form sagar crystals using a concentrated 
sugar/water solution. 



3.6 Know the basic atomic 
structure of matter. 



3.6.1 Describe an atom. 

3.6.2 Draw a simple atom showing its components. 
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Grade Level: A 

Skills/Subject Area: Elementary Science 



Page 2 



COMPETENCY GOAL 3: The learner will have a basic understanding of matter and 
energy. 



Objectives 



3.7 Know about elements 
and compounds. 



Measures 



3.7.1 Give the properties of some common elements. 

3.7.2 Expla-'.n the difference between an element 
and a compound. 



3.8 Know the general 
structure of atoms 
and molecules. 



3.8.1 Distinguish between an atom and a molecule. 

3.8.2 Construct models of a simple atom or 
molecule using materials such a«^ Styrofoam 
balls and toothpicks or const' ion paper. 



3.9 Know the general 

relationship between 
natter and energy. 



3.9.1 Describe how energy can be obtained from 
matter such as the burning of wood and 
digestion of food. 

3.9.2 Explain that matter can be recycled but 
energy cannot. 



3.10 Know principles of 
mechanical energy. 



3.10.1 Give a simple description of work. 

3.10.2 List several simple machines such as the 
lever and Inclined plane. 

3.10.3 Describe how some simple machines are used 
in everyday life. 

3.10.4 Identify a compound machine as two or more 
machines working together. 
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Grade Level: 4 



SCIENCE 

Skills/Subject Area: Elementary Science 



COMPETENCY GOAL 4: The learner will have a general understanding of the earth's 
atmosphere, weather, and climate. 



Objectives 



Measures 



4.1 Know the general com- 
position of air. 



4.1.1 Demonstrate that air has weight and occupies 
space. 

4.1.2 Identify the components of air such as 
nitrogen, oxygen, carbon dioxide, and water 
vapor. 



4.2 Knov about weather and 
climate. 



4.2.1 Identify factors which ere important for 
weather prediction such as temperature, 
moisture, and atmospheric pressure. 

4.2.2 Explain how factors sach as temperature, 
water, land features, and wind affect 
climate. 

4.2.3 Recoguize major types of clouds. 

4.2.4 Distinguish between weather and climate. 
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Grade Level: 4 



COMPETENCY GOAL 5: 



SCIENCE 

Ski]]8/Subject Area: Elementary Science 
The learner will have a general understanding of space. 



Objectives 



Measures 



5.1 Know that the solar 
system includes the 
sun and its planets. 



5.1.1 Explain that the sun is a star and that it 
supplies energy to its planets. 

5.1.2 List the names of the planets in order of 
their distance from the sun. 

5.1.3 Give several characteristics of each of the 
nine planets. 

5.1.4 Compare the earth and moon in relation to 
gravity and atmosphere. 



5.2 Know about meteors 
and comets. 



5 ".1 Distinguish between a meteor and meteorite. 

5.2.2 Describe a comet. 

5.2.3 Draw and label a picture of a comet. 

5.2.4 Explain some of the folklore about comets. 



5.3 Have a general knowl- 
edge of the universe. 



5.3.1 State some theories of the origin of the 
universe. 

5.3.2 Describe some major structures found in the 
universe such as stars and galaxies. 

5.3.3 Identify the North Star, Big '3ipper, and 
Little Dipper. 
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S2 



Grade 5 Outline 



1. Introduction 

1.1 What Is science 

1.2 How science helps us 

1... History of science and scientists 
1.4 Current events 

2. Living Things — Plants 

2.1 Basilc characteristics 

2.2 Classification of plants 

2.3 What plants need to live and grow 

2.4 Life processes of plants 

2.5 Interdependence of plants and animals 

2.6 Inheritance iii ^xants 

2.7 Economic imp tcance of planis 

3. Energy 

3.1 Potential and kinetic energy 

3.2 Sources of energy 

3.3 Forms of energy 

3.4 Use of energy 

3c5 Re' ioaships between m;, ttar and erergy 

3.6 Heat sjurces 

3.7 Temperature measurements 

3.8 Heat transfer 

3.9 Home tsmperature control 

3.10 Heat engines 

3.11 Conservation 

3.12 Molecular theory of heat 

4. Eart'i Science 

4.1 History of the earth 

4.2 Land and water formations 

4.3 Earth's crust and layers 
4.^ Rocks and minerals 

4.5 Soil and water 

5. Environment 

5.1 N'tui^al resources 

5.2 Pollution 
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Grade Level: 5 



SCIENCE 

Skl^^s/Subject Area: Elementary Science 



COMPETENCY GOAL 1: The learner win understand the nature and relationship of 
science to human endeavor. 



O bjectives 



1.1 Know that science is 
a way of finding out 
through observation 
and experimentation. 



pleasures 



I.I.I Di«-cuss the science process skills (e.g., 

observing, classifying, measuring, communicat- 
ing, predicting, interpreting simple- data, 
controlling variables) and how they 
relatp to scientific methods. 

1.1. > Suggest ways of finding a solutlonfs) to a 
given science problem by using scientific 
methods. 



1.2 Know that scientific 1.2.1 List seve.al ways scientists' discoveries 

dr'scoveries help us have improved living conditions for neople. 



live better lives. 



1.2.2 Dibcuss how scientists may help solve 
current environmental problems. 

1.2.3 Suggest ways of reducing food shortages in 
developing nations. 



1.3 Recognize that science 
is built upon discover- 
ies and contributions 
made by many people. 



1.3.1 Develop a tim int for scientific dis- 
coveries, add names of male and f'^male 
scientists from various ethnic groups, and 
list t\\€ .r discoveries. 



1.3.2 Give a report showing how scientific dis- 
coveries, uuch ac pt:*iicillin and vitamins, 
have extended human lives. 



1.4 Be aware of current 
events in science. 



1.4.1 Give a report on a new discovery ir science. 

1.4.2 Give a report on a recent Nobel Prize-winning 
scientist. 
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SCIi'^NCE 

Grade Level: 5 Skills/Subject Area: Fiementary Science 

COMPETENCY GOAL 2: The learnci will have a general understanding of plants, 



Objective J 



2.1 Know the basic char- 
acteristics of plants, 



Pleasures 



2.1.1 List the bah characteristics cf plarts. 

2.1.2 Identify major pares of plants. 

2.1.3 Explain how plants are similar and differ 
ent . 



2.2 Know the major clas- 
sifications of plants. 



2.2.1 Identify different plant groups (algae» 
fungi, mosses, ferns, seed plants). 

2.2.2 List major characteristics of the various 
plant groups. 

2.2 3 Make brie' comparisons of the different 
plant groups. 



2.3 Kave a knowledge of 
plant gvcwth. 



2.3.1 Explain the role of sunlight, water, an! 
temperature In the growth of plants. 

2.3."' list nutrients in the soil that plants 

use , 

2.3.3 Explain the value of ferflizer. 

2.3.4 Conduct experiments to determine the role 
of sunlight, water, and temperature on 
plant grovth. 



2.4 Have a knowledge of 2.4.1 Describe the life cycj'» of a seed plant, 

the life processes o2 

plants. 2.4.2 Explain the importance of the leaf in food 

manu f a c t u r ing . 

2.4.3 Explain the process by which a plant takes 
up v^ater. 

2. .4 Explain the role of major plant parted such 
as roots, st^ms, leaves, and flowers. 
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Grade Level: 5 Page 2 

Skills/Subject Area: Elt aentary Science 

COMPETENCY GOAL 2: The learner will have a gei eral understanding of plants. 



Objectives 



Measures 



2.5 Know ways plants and 
animals are inter- 
dependent . 



2.5.1 Explain why green plan£:s are considered 
food producers. 

2.5.2 Describe the role of a large tree in a 
forest coiTiiDunity . 

2.5.3 Explain how people and other animals depend 
on plants for the air they breathe. 



^.6 Know how plant char- 
acteristics are in- 
herited. 



2.6.1 Identify the reproductive parts of flowering 
plants. 

2.6.2 Explain how traits are inherited. 

2.6*3 Describe how new types of plants have been 
developed such as hybrid corn and potatcas. 

2.6*4 Explain briefly the work and findings of 
Cregor Mendel. 



2.7 Know the economic 2. /.I Name and describe products of plants that 

importance cf plants. ars used in the building industry, food 

industry, and clothing industry. 

2.7.2 Describe how plants are used for medicinal 
purposes . 

rf.7.3 Explain the importance of plants in con- 
trolling soil erosion. 
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SCIENCE 

Grade Level: 5 Skills/Subject Area: Elementary Science 

COMPETENCY GOAL 3: The learner will have an understanding of energy, especially 
heat. 



Objectives 



Measures 



3.1 Know the difference 
between potential and 
kinetic energy. 



3.1.1 Identify the type of energy involved in a 
stationary object and in a moving object. 

3.1.2 Demonstrate or draw pictures of examples 
of potential and kinetic energy. 



3.2 Have knowledge of 
several sources of 
energy. 



3.2.1 Indicate that the primary source of energy 
for the earth is the sun. 

3.2.'^ List several common sources of energy such 
as petroleum, wood, wind, €*un, and the 
atom. 



3.2.3 Compare and contrast renewable and nonre- 
pevabJe energy resources used in North 
Carolina. 



3.3 Know about several 
forms of energy. 



3.3.1 List forms of energy such as heat, elec- 
trical, mechanical, chemical, radiant 
flight, x-rays, radar). 

3.3.2 List forms of energy involved (chemical, 
electrical, heat, light) where Interaction 
is occurring such as a "swltched-on" flash- 
light and a burning candle. 



3.4 Know several uses of 
energy. 



3.4.1 State several uses of energy such as heating 
homes, operating machinery, and moving 
vehicles. 

3.4.2 Describe several energy sources for gener- 
ating electricity such as nuclear, hydro- 
electric, coal, and petroleum. 



89 



87 



Grade Level: 5 

Skills/Subject Area: Elementary Science 



Page 2 



COMPETENCY GOAL 3: The learner will have an understanding of energy, especially 
heat. 



Objectives 



3.5 Have a general knowl- 
edge of matter and 
energy. 



Measures 



3.5.1 Describe how energy can be obtained from 
matter such as the burning cf wood and 
digestion of food. 

3.5.2 Explain that matter can be recycled wh^le 
erergy cannot. 

".5.3 Describe how energy can change matter. 



3.6 Know about several 
sources of heat. 



3.6.1 List several sources of heat such as the 
&un» friction, wood, and gas. 

3.6.2 Compare the various sources of heating for 
home h* .ing, ccoking, and industry. 



3.7 Know how to measure 3.7.1 Measure and record temperature using a ther- 

temperature. mometer. 

3.7.2 Compare the Fahrenheit and Celsius scales 
of measuring temperature. 

3.7.3 Discuss different types cf temperature 
measuring devices. 



3.8 Have a knowledge of 3.8.1 Define conduction, convection, and radia- 

how heat is trans- tion. 
f erred. 

3.8.2 Demonstrate rate at which heat is conducted 
"hrough different materials (e.g., wood, 
glass, steel, aluminum). 



3.9 Hive a general knowl- 3.9.1 List sources of energy for home heating and 
edge of how homes are air conditioning, 

heated and cooled. 

3.9.2 List ways to conserve energy in heating and 
cooling. 

3.9.3 Describe several ways of heating a home. 
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Grade Lavt-J ? 3 

Skills/Subject Area: Elementary Science 



Page 3 



COMPETENCY GOAI^ 3: The learner will have an understanding of energy, especially 
heat. 



Objectives 



Measures 



3.10 Understand the general 
principles of heat 
engines. 



3.10.1 List uses of steam engines and gasoline 
engines. 

3.10.2 Give a gei.?ral description of now a heat 
engine works when given a model or diagram. 



3.11 Know the importance 
of conserving energy 
in the homet school t 
and Industry. 



3.11.1 Describe methods of conservir,g energy such 
as insulating^ au justing thermostats t and 
adjusting the amount of clothing worn. 

3.11.2 Compare fuel bills and electric bills over 
a long period of time to see now energy 
costs have changed. 

3.11.3 Determine what percentage of the total 
school budget is spent for energy. 

3.11.4 Determine the fuel cost for your school for 
a year. 



3.12 Have a general Rnowl- 3.12.1 Dxscuss how heat is the result of molecular 
edge ot heat. motion after experimenting with heat and 

heating. 

3.12.2 Explain how a balloon changes size after 
being heated. 
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SCIENCE 

Grade Level: 5 Skills/Subject Area: Elementary Science 

COMPETEJTCY GOAL 4: The learner will have a general understanding of earth science. 



Objectives 



Measures 



4.1 Have a gen<^ral knowl- 
ledge of the history 
of the earth. 



4.1.1 Develop a scale of g^»ologlc time. 

4.1.2 Explain how fossils are used to study and 
understand the past. 

4.1.3 Explain how land and oceans hsve changed 
over a long period of time. 



4.2 Know that the forces 
changing the earth 
affect land forma- 
tion and the forma- 
tion of bodies of 
water. 



4.2.1 Describe how mountains, valleys, watersheds, 
wetlands, and oceans are formed. 

4.2.2 Tell ways the earth has changed through 
natural processes such as climate, weather- 
ing, earthquakes, and volcanoes. 

4.2.3 Describe how a particular landform— hills, 
mountains, valleys, streams, creeks, rivers, 
wetlands, and others--af f ects th<? 
distribution of plant and animal cotranunitits 
in an area. 



4.3 Know abov t the crust 4.3.1 Label the crust and the various layers of 

and variOuS layers of a model of a cross section of the earth. 



the earth. 



4.3.2 Describe the conditions that cause the 
earth's interior to be hot. 
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Grade Level: 5 Page 2 

Skills/Subject Area: Elementary Science 

COMPETENCY GOAL 4; The learner will have a general understanding of earth science. 



Objectives 



Measures 



4.4 Know about rocks a: d 
minerals thex compose 
the earth. 



4.4.1 Describe the three '^asic r -k types found 
In the earth: sedimentary* metamorphic, 
and igneous. 

4.4.2 Distinguish between rocks and minerals. 

4.4.3 List some important minerals obtained from 
the oceans. 

4.4.4 Describe how minerals are identified. 

4.4.5 List ome economically important rocks and 
minerals obtained from North Carolina's land, 

4.4.6 Describe ways to minimize the negative 
environmental effects of mining North 
Carolina *s rocks and minerals. 



A. 5 Know about soil and /.5.1 Explain how water is an agent of soil for- 

water. mation such as the breaking of rocks. 

4.5.2 Describe how water causes soli erosion. 

4.5.3 Explain the effects of soil erosion and 
runoff on cropland, wetlpnds, lakes, 
rivers, estuaries, and the ocean. 

4.5.4 Explain the economic importance of oceans. 
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SCIENCE 



Grade Level; 



Skills/Subject Area: Elementary Science 



COMPETENCY GOAL 5: The learner will understand the nature and conservation of 
those resources which make up our environment. 



Objectives 



Measures 



5.1 Know about basic natural 5.1.1 Name the various types of forests found in 
resources. the Southeastern United States. 

5.1.2 Draw a profile of the layers of soil. 

5.1.3 Describe the water cycle. 

5.1.4 Name some of the wildlife found in the Pied- 
mont, coastal plains^ and mountains ot the 
State. 

5.1.5 List ways that people in local watersheds 
(e.g.. Cape Fear, Neuse) can share 
natural resources with the animals and 
plants. 



5.2 Know about the effects 
of pollution on the 
environment . 



5.2.1 List air pollutants and how they affect the 
environnient . 

5.2.2 Describe: how water pollutants affect aquatic 
life. 

5.2.3 Give some harmful effects of stori^"^ 
hazaruous and toxic substances in the soil. 

5.2.4 List hazardous and toxic substances found in 
and around the home and suggest ways to 
prevent their getting into the environment. 
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Grade 6 Outline 



1. Introduction 

1.1 What Is science 

1.2 Kov science helps us 

1.3 Economic Importance of science 

1.4 Careers in sclenc** and technology 

1.5 Current events 

2. Living Things — Hutians 

2.1 Our bodies: parts and functions 

2.2 Care of the body 

2.3 Diseases 

3. Matter and Energy 

3.1 Physical and chemical changes 

3.2 Chemical shorthand 

3.3 Atomic structure 

3.4 Electrical energy and magn :lsm 

3.5 Properties wave motion 

4. Space Exploration 

4.1 Rockets 

4.2 Satellites 

4.3 Space travel 

4.4 Benefits to people 

5. Ecology 

5.1 Populations 

5.2 Coiamunities 

5.3 Ecosystems 
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Grade Level i 



SCIENCE 

Skills/Subject Area: Elementary Science 



COMPETENCY GOAL 1: The learner will understand the nature and relationship of 
science to huiiian endeavor. 



Objectives 



Measures 



1.1 Know that science is 
a way of finding out 
through ob??ervation 
and experimentation. 



1.1.1 Discuss the science process skills (e.g., 
observing, classifying, measuring, communicat- 
ing, predicting, interpreting simple data, con- 
trolling variables) and how they relate to 
scientific methods. 

1.1.2 Suggest ways of finding a solution(s) to a 
given science problem b> using scientific 
methods. 

1.1.3 Suggest ways of solving a social problem 
such as pollution using scientific methods. 



1.2 Know that scientific 
discoveries help us 
live better. 



1.2.1 List several scientific discoveries which 
have improved living conditions. 

1.2.2 List current problems such as cancer and 
heart disease which scientists -^^re inves- 
tigating. 

1.2.3 Name some scientific discoveries that have 
imp r oved comroun i cat i ons . 



1.3 Know that science is 

economically important < 



1.3.1 List ways that science is important to our 
econoriy . 

1.3.2 Discuss hew scientific inventions such as 
lasers, computers, and automobiles have 
affected the economy of the country. 
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Grade Level: 6 

Skills/Subject Area: Elementary Science 



Page 2 



COMPETENCY GOAL 1: The learner will understand the nature and relationship of 
science to human endeavor. 



Objectives 



Measures 



1.4 Know about various 
careers in science 
and technology. 



1.4.1 Name and describe four careers in science 
and technology. 

1.4.2 Discuss careers In which science and tech- 
nology are important such as parsing, auto 
mechanics, and fanning. 

1.4.3 List personal attributes chat help a scien- 
tist to be successful. 

1.4. 4 State the basic education needed to work in 
vrrious careers in science — high school 
teaching, engineering, college teaching, 
and researching. 



1.5 Re aware of current 
events in science. 



1.5*1 Give a report on recent discoveries in 
science. 



1.5.2 Keep € log of science-related news articles 
for a month . 



SCIENCE 



Grade Level: 6 



Skills/Subject Area: Elementary Scienc 



COMPETENCY GOAL 2: The learner will have an understanding of the structure, 
function 9 and care of the human body. 



Objectives 



Measures 



2 . 1 Know about human body 
system*; and their many 
parts and functions. 



2.1.1 Identify the function of major body parts. 

2.1.2 Identify major body systems such as diges- 
tive, reproductive, circulatory, respiratory, 
and muscular. 

2.1.3 Describe primary functions of the major body 
systems. 

2.1.4 Explain how major body systems interrelate. 

2.1.5 Explain how human traits are inherited. 



2.2 Know the iJiportance of 
caring for the body 
through proper nutri- 
tion, health care, and 
sanitary practices. 



2.2.1 Discriminate between good and bad health 
practices. 

2.2.2 Describe how disease-causing organisms enter 
the body such as through water ^ food, air, 
and the skin. 



2.2.3 'entify a menu which Includes the four 
basic food groups. 

2.2.4 Name tnd describe several nutritional dis- 
eases. 



2.2.5 Give a report on immunity. 



2.3 Know about human dis- 2,3.1 Name several diseases caused by micro- 
eases, organisms such as bact^.ria, viruses, and 

pro*:ozoanR. 

2.3.2 Name and discuss several diseases caused by 
parasites. 

2.3.3 Name severa^ diseases caused by chemical 
sulv^tances, especially alcohol and lead. 

2.3.4 Describe problems caused by genetic ab- 
normalities. 
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Grade Level: 6 



SCIENCE 

Skills/Subject Area: Elementary Science 



COMPETENCY GOAL 3: The learner will have a general understanding of matter and 
energy. 



Objectives 



Measures 



3.1 Know the general nature 3.1.1 Distinguish between chemical and physical 
of physical anJ chemical changes such as the burning of a match and 

changes. the jieltlng of Ice. 

3.1.2 Distinguish between mixtures and compounds. 

3.1.3 Identify substances which are mixtures and 
compounds. 



3.2 Know the shorthand 

method for represent- 
ing elements, com- 
pounds, and chemical 
reactions. 



3.2.1 Give the symbols for several coiranon elements 
such as oxygen, hydrogen, helium. Iron, and 
Sulfur. 

3.2.2 Give the formulas for several compounds 
such as sodium chloride, water, and carbon 
dioxide. 

3.2.3 Write an equation showing a simple chemical 
reaction such as hydrogen and oxygen forming 
water, or carbon and oxygen forming carbon 
dioxide. 



3.3 Know about the struc- 3.3.1 List the basic components of atoms, 
ture of atoms and 

molecules. 3.3.2 Draw a diagram ths'. rep'-fisents the 

structure ot an atom sutn as helium. 

3.3.3 Draw a diagram that represents the structure 
of a molecule such as water. 
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Grade Level: 6 

Skills/Subject Area: Elementary Science 

COMPETENCY GOAL 3: The learnei will have 
energy. 



Page 2 



a general understanding of matter and 



Objectives 



Measures 



3.4 Have a general knowl- 
edge of electricity 
and magnetism. 



3.4.1 Distinguish between magnetic and nonmagnetic 
substances. 

3.4.2 Demonstrate that magnetic forces can act 
through some materials by using magnets and 
various objects such as glass, wood, and 
containers of water. 



3.4.3 Demonstrate that electric current produces 
magnetism when given a battery, wire* and 
magnetic compass. 

3.4.4 Demonstrate the production of static elec- 
tricity when given a comb and bits of paper. 

3.4.5 Define electric current. 

3.4.6 Test different materials to determine if 
they are conductors or nonconductors of 
electricity, when given a battery, wire, 
and a rlashlight bulb. 



3.5 Kave a general knowl- 
edge of wave phenom- 
ena. 



3.5 i Identify wave properties stch as reflec- 
tion and refraction. 

3.5.2 Identify several types of wava phenomena 
such as light, sounds radio, and water 
waves. 

3.5.3 Identify sound as be ng produced by the 
vibration of objects. 

3.5.4 Determine how far away lightning is by 
measuring the time between seeing light- 
ning and hearing thunder. 

3.5.5 Create a musical "instrument" and explain 
how to vary sounds. 
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Grade Level: 6 



COMPETENCY GOAL 4: 
at ion. 



SCIENCE 

Skills/Subject Area: Elementary Science 
The learner will have a basic understanding of space explor- 



ectives 



Measures 



4.1 Know how the develop- 4.1.1 Draw and label the major parts of a typical 



ment of rockets contrib- 
utes to the exploration 
of space 



rocket. 

4.1.2 Describe the function of the major parts of 
a rocket. 



4.1.3 Make and explain a simple balloon rocket. 

4.1.4 Explain why rockets are needed for space 
travel. 

i+.l.S Distinguish between a rocket engine and a 
jet engine. 



4.2 Know how artificial 
satellites benefit 
people. 



4.2.1 Describe how a satellite stays in orbit. 

4.2.2 Name different types of satellites and the 
purpose of each. 

4.2.3 Compare a man-made satellite ana the moon. 

4.2.4 Describe how aicificial satellites are 
useful to people. 



4.3 Know the history of 
space travel. 



4.3.1 Name the nation that first Put a tnan into 
space . 

4.3.2 Nsme the first American in space and the 
first man to walk on the moon. 



4.3.3 Compare early manned spaceships with those 
of today. 

4.3.4 Describe the environmental conditions neces- 
sary for people to travel In space. 
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Grade Level: 6 Page 2 

Skills/Subject Area: Elementary Science 

COMPETENCY GOAL 4: The learner will have a basic understanding of space 
exploration. 

Objectives Measures 

4.4 Know benefits that have 4.4.1 Explain how space exploration has contrib- 
come from space explora- uted to faster communication, 

tion. 

4.4.2 Make a report on NASA. 

4.4.3 List by-products obtained from space explora- 
tion that are beneficial to people. 
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IGO 



Grade Level: 6 



COMPETENCY GOAL 5: 



SCIENCE 

Ski] Is/SubHect Area: Elementary Science 
The learner will have a basic understanding of ecology. 



Objectives 



Measures 



5.1 Know the basic char- 
acteristics of a popu- 
lation. 



5.1.1 Identify various populations that may be 
found in a certain area such as oak trees 
in a forest, rabbits in a field, or frogs 
in a pond. 



5.1.2 Describe the functiotiS of the worker, drone, 
and queen in a bee population. 

5.1.3 Compare a population of fish with a popu- 
lation of rabbits for similarities and 
differences. 



5.1.4 Describe the growth of a population over a 
period of time and some limiting factors. 



r.2 Kn<"w about the inter- 
action of individuals 
in a community. 



5.2.1 Name the food producers and the consumers 
found in a community. 

5-2.2 Diagram a food chain beginning with grass 
and ending with humans. 



5.2.3 Diagram a food web that includes such 
organisms as grass, insects, people, rabbits, 
hawks, and earthworms. 

5.2.4 Compare two plant cciranunit ies. 

5.2.5 List exotic plants and animals that have 
invaded North Carolina. 



5.2.6 Prepare a map of North Carolina showing the 
general location of threatened and endangered 
plants and animals. 

5.2.7 Suggest reasons for trying to save 
populations of threatened and endangered 
plants and animals. 
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Grade Level: 6 Page 2 

Skills/Subject Area: Elementary Science 

COMPETENCY GOAL 5: The learner will have a basic understanding of ecology. 



Objectives 



Measures 



5.3 Know about ecosystems. 



5.3.1 



Identify the major living and nonliving 
components of a typical ecosystem. 



5.3.2 Nane the basic components of a freshwater 
ecosystem. 

5.3.3 Describe how soil organisms obtain their 
energy. 

5.3.4 Trace the flow of energy in a food chain 
(sun grass rabbit hawk 
microorganisms) . 



5.3.5 Compare saltwater and freshwater ecosystems. 

5.3.6 Describe a simple, closed terrarium. 

5.3.7 Describe ways that people affect nutrient 



supplies in various natural ecosystems 
(particularly aquatic). 
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GRADES 7-8 



Major Emphases 

The middle grades science curriculum Is characterized by the study of 
basic life, earth, and physical science concepts. Skills and concepts 
Introduced In the lower grades are further extended and developed. For the 
first time, the student Is Introduced to an in-depth, year-long course of 
integrated science. 

The curriculum reflects the nature of the middle grade leerx^r. 
Consideration is given to the developmental stages (physical and cognitive) 
of students ard the need tor experiencir, abstract science through concrete 
learning activities. This implies that instruction should be directed to 
indlvlduale as well as groups. This also implies that instrurlion should be 
largely laboratory-centered with stress on scientific methods through 
application of scientific process skills. The development of problem solving 
and reasoning skills is an essential part of the process. Inquiry methods 
are used to deal with real world problems that are socially and personally 
relevant. Emphasis is placed upon the use of the integrative processes of 
science: controlling variables, formulating hypotheses, interpreting data, 
and designing experiments. 

Personal needs, societal issues, and academic and career preparation are 
woven into the course content. The methods for doing this will vary among 
schools and teachers. Energy, environmental concerns, and recent advances in 
science and technology also permeate the curriculum. 

In summary, the middle grades science program: 

builds and further develops basic skills and concepts intro- 
duced In elementary grades. 

• providej concrete experiences with emphasis on problem-solving 
and logical twasoning. 

provides an integrated exploratory approach which covers 
eirth, physical, and life sciences. 

emphasizes career exploration in the sciences and technology. 

provides for interaction with other disciplines. 

provides decision-making opportunities so students can evaluate 
personal and societal implications of science and technology. 
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provides opportunities for the use of local resources (zoos, 
science centers, museum specialises). 

makes use of current technology (microcomputers, television, 
calculators) • 
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Grade 7 Outline 



1. Science and Its Relationship to Human Endeavor 



1.1 The nature of science 

1.2 Laboratory safety 

1.3 Recent advances in science and technology 

1 . 4 Science-related careers — overview 
} • 5 Measurement 

1.6 Current societal issues related to science 



2. The Scope of Life Science 



2.1 rtajor components of life science 

2.2 Differences between living and nonliving things 

3. Human Growth and Development 

3.1 Organization of the body 

3.2 Human growth patterns 

4. Or^^anization and Variety of Living Things 



4.1 Cells 

4.2 Hierarchy (cells to organisms) 

4.3 Major types 

4.4 Characteristics of pJants and animals 

4.5 Characteristics of protists» fungi, and monerans 



3. Plant and Animal Communities 



5.1 Populations 

5.2 Energy flow 

5.3 Limiting factors 

5.4 Interaction of people and the environment 

6. The Scope of Earth Science 

6.1 Components of earth science 

6.2 Earth as a moving body in space 

6.3 Mapping of the earth 

7. Earth Forms and Natural Phenomena 

7. 1 Minerals 

7 . 2 Rocks 

7.3 Weathering 

7.4 Soils 
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7.5 Hydrologic cycle 

7.6 Oceans 

7.7 Shorelines 

8. Meteorology and Climatology 

8.1 Structure of the atmosphere 

8.2 Role of the sun 

8.3 Energy and atmospheric circulation 

8.4 Cloud formation and precipitation 

8.5 Nature of climate 

8.6 Physical factors that affect climate 

8.7 Climate types 

9. Astronomy and Space Exploration 

9. 1 Solar system 

9.2 Historical space events 

10. The Scope of Physical Science 

10.1 Components of physical science 

10.2 The need to study physical science 

11. Chemical Phenomena 

11.1 Atom 

11.2 Atomic structure 

11.3 Compounds and mixtures 

11.4 Chemical reactions 

12. Physical Phenomena 

12. 1 Measurement 

12.2 Work 

12.3 Machines 

12.4 Power 

12.5 Magnetism 

12.6 Heat 
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Grade Le^ 1: 7 



SCIENCE 

Skills/Subject Area: Integrate^^I Science 



COMPETENCY GOAL 1: The learner will understand the nature and relationship of 
science to human endeavor. 



Objectives 



Measures 



1*1 Know the nature of 
science* 



1.1.1 Define science. (Science is a tentative 
body of knowledge as well as a process of 
acquiring new knowledge.) 

1.1.2 Cite examples that show that the scientific 
process generates knowledge. 

1.1.3 List major steps in scientific research. 

1.1.4 Demonstrate the use of the scientific 
processes involved in a simple experiment 
(e.g., observing, measuring, predicting, 
connnunicating, interpreting data, controlling 
variables, formulating hypotheses). 

1.1.5 Demonftrate the ability to use scientific 
methods while solving a problem. 

1.1.6 Match broad areas of science to their de- 
scriptors (e.g., earth science — the study 
of the earth and its environment). 

1.1.7 Present a report on a major area of science. 

1.1.8 Give examples of how various areas of science 
interrelate. 

1.1.9 Li£t examples of how science has affected 
society and human health. 
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Grade Level: 7 

Skills/Subject Area: Integrated Science 



Page 2 



COMPETEIJCY GOAL 1: The learner will understand the nature and relationship of 
science to human endeavor. 



Objectives 



1.2 Be aware of the impor- 
tance of laboratory 
saf ery . 



Measures 



1.2.1 List major safety rules for the laboratory. 

1.2-2 Identify basic safety equipment and mate- 
rials. 

1.2.3 Practice laboratory safety while in the 
laboratory. 

1.2.4 Create a poster that demonstrates a safety 
rule or hazard. 



1.3 Be aware of current 

aavances in science and 
technology. 



1.3.1 Make a report from examples in the med5a, 
cAting recent advances in science and 
technology. 

1.3.2 Describe the pros end cons of recent advances 
in science. 



1.4 Know that there are 1.4.1 Give examples of careers in earth science, 

many varied careers in life science, and physical science. 



science. 



1.4.2 Give examples of nonscience careers that 
require scientific knowledge and method- 
ology. 



1.5 Know that science de- 
pends on accurate 
measurement. 



1.5.1 Use metric units of length, mass, volume, 

and temperature when given measurement prob- 
lems. 



1.5.2 Demonstrate precision and accuracy in meas- 
urement during assigned investigations. 
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Grade Level: 7 Page 3 

Skills/Subject Area: Integrated Science 

COMPETENCY GOAL 1: The learner wil' understand the lature and relationship of 
science to huirun endeavor. 



Objectives Measures 

1.6 Know current societal 1.6.1 Cite several science issues or discoveries 
issues related to that are in the news using current news- 

science, papers, magazines, jon nals, and TV 

programs. 

1.6.2 Discuss several current, controversial issues 
in science. 
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SCIENCE 

Grade Level- 7 Skills/Subject Area: Integrated Science 

CO'rfPETENCY GOAL 2: The learner will have a general understanding of the scope 
of life 8ct«!nce. 



Objectives Measures 



2.1 Know the major compo- 2.1.1 State the nature of life science (the study 
nents of life science. of living things). 

2.1.2 List major branches of life science (zo- 
ology, botany, genetics, microbiology, 
physiology, and anatomy) . 



2.2 Know differences be- 2.2.1 Give several characteristics of living and 

tween living and non- nonliving things, 

living things. 

2.2.2 Explain the difference between "dead" and 
"nonliving." 
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SCIENCE 

Giade Level? 7 Skills/Subject Area: Integrated Science 

COMPETENCY GOAL 3: The learner will have an understanding of human growth and 
development. 



Objectives 

3 . 1 Know the*, the human 3.1.1 
body is composed of 
various interacting 
systems with specific 3.1.2 
structures and func- 
tions. 



Measures 



Name the major organ systems of the human 
body using a F.odel, chart, or drawing. 

Give th^ main function of each of the sy8- 
tems of the human body. 



3.1.3 Choose two or nore organ systems and tell 
how they are interrelated in regard to one 
characteristic or function. (The respira- 
tory system obtains oxygen, the circulatory 
system delivers oxygen^ and the muscular 
system uses oxygen in energy production 
for locomotion.) 



3.2 Know the basic charac- 
teristics of human 
growth patterns. 



3.2.1 Name and give some characteristics of the 
periods associated with the norma] life 
span of humans. 



3.2.2 Name some ^'actors that affect growth and 
maturation ^ humans (e.g., heredity, nu- 
trition, environmental factors). 
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Grade Level: 7 



SCIENCE 

Skills/Subject Area: Integrated Science 



COMPETENCY GOAL 4: The learner will have an understanding of the organization and 
variety of life forms. 



Objectives 



Measures 



A.l Know that the basi. 
unit of life is the 
cell. 



A. 1.1 Identify the cell as the basic unit of struc- 
ture and function In living things. 

4.1.2 Identify major cell structures and describe 
their functions. 

1.3 Name some structures found in plant cells 
and not in animal cells (e.g., plastids» 
chloroplasts, leucoplasts, cell walls) . 

4.1.4 Name and discuss major contributions of some 
cell biologists. 



4,2 Know the hierarchical 
design of organisms: 
cells, tissues, organs, 
and systems. 



4.2.3 Explain why complex organisms must have 
organs and systems. 



4.2.1 Define and sequence the terms: organs, tis- 
sues, cells, and systems. 

4.2.2 Name the organs associated with the major 
body systems. 



4.3 Know that there are many 4.3.1 Name several living things and classify 

types of living things. them as plants, animals, protists, monerans, 

or fuTigi. 

4.3.2 Tell why taxonomic systems are important for 
human understanding. 

4.3.3 Arrange a list of organisms in proper se- 
quence from most simple to most complex. 
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Grade Level: 7 



Page 2 



Skills/Subject Area: Integrated Science 



COMPETENCY GOAL 4: The learner wfll have an understanding of the organization 
rnd variety of life forms. 



Objective *! 



Measures 



4.4 



Know similarities and 
differences in plants 
and animals. 



4.4.1 



Name some characteristics that are common 
among plants but not animals. 



4.4.2 Name some characteristics that are common 



4.4.3 Give some basic life functions that; are 
much the same in plants and animals. 



4.5.2 Name the general kinds of protists (e.g., 
bearers of cilia» flagellar and psuedopodiO* 

4.5.3 Name the general kinds of fungi (e.g.> 
yeastSy molds, and mushrooms). 

4.5.4 Name the general kinds of monerans (e.g., 
bacteria and blue-green algae). 

4.5.5 Name some major contributions of prctists, 
fungi, and monerans to the biosphere (e.g., 
decompose organic matter, fix nitrogen, and 
purify sewage) . 



among animals but not plants. 



4.5 



Have a general knowledge 4.5.1 
of the protists, fungi, 
and monerans. 



Describe how protists, fungi, and monerans 
differ from plants and animals (e.g., 
have no tissues). 
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Grade Level: 7 



SCIENCE 

Skills/Subject Area' Integrated Science 



COMPETENCY GOAL 5: Tlie learner will have an understanding of plant and animal 
communities. 



Objectives 



Measures 



5.1 Know that a community 
Is made up of Inter- 
acting populations. 



5.1.1 Define and describe a popula lon« 

5.1.2 Identify the organisms present In a given 
community and classify each according to the 
role It plays: producer, consumer, decom- 
poser. 

5.1.3 Describe the effects of a major stress on a 
community. 

5.1.4 List some major factors associated with all 
communities. (Response should Include ex- 
amples of Interrelationships.) 



5.2 Know that a community 
must have an energy 
source and nutrient 
sources. 



5.2.1 Describe how energy from the sun Is captured 
by green plants, moves through the community, 
and Is ultimately lost to the surrounding 
environment (and space) as heat. 



5.2.2 Write a report supporting the principle that 
the major source of energy for a community Is 
the sun. 



5.2.3 Describe how nutrients cycle within an 

ecosystem providing raw materials for the 
community. 



5.3 Know that communities 5.3.1 Define limiting factor (e.g., any abiotic 

are affected by limit- or blotlc resource that Is scarce relative to 

Ing factors. the demand for It). 

5.3.2 Tell how water, light, temperature, and oxy- 
gen set limits for a particular population. 
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Grade Level: 7 Page 2 

Skills/Subject Area: Integrated Science 

COMPETENCY GOAL 5: The learner will have an understanding of plant and animal 
communities. 



Objectives Measures 

5.4 Know that people inter- 5.A.1 List several ways that the natural environ- 
act with the environ- ment has been changed by people, 

ment and produce change. 

5.4.2 List and describe several societal factors 
that impact on the natural resources (e.g., 
overpopulation, ind 'rial pollution, noise 
pollntion, rationin^^ • 
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Grade Level: 7 



COMPETENCY GOAL 6: 



SCIENCE 

Skills/Subject Area: integrated Science 
The learner will have a general knowledge of earth science. 



Objectives Measures 



6.1 Be aware that earth 
science is a varied 
group of sciences em- 
ploying many techniques 
to investigate the 
earth. 



6.1.3 Discuss reasons why the study of earth scl- 
ence is important. 

6.1.4 List and describe careers related to earth 
science. 



6.1. 1 Explain the nature of stud''es in astronomy* 
geology, meteorology, clituatology, and 
oceanography. 

6.1.2 Prepare a poster with photographs and de- 
scriptionH that show how the various branches 
of the ea^th sciences relate to one another. 



6.1.5 Give examples of problems related to earth 

science such as building earthquake-resistant 
structures and dealing with violent weather. 



6.2 Know that the earth is 6.2.1 Give evidence of the earth *s motion in space, 
a body moving through 

space. 6.2.2 Use a model to demonstrate the earth's ro- 

tation on its axis and explain how day and 
night result from that motion. 



6.2.3 Demonstrate how seasons result from the mo- 
tion of the earth about the sun. 
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Grade Level: 7 

Skills/Subject Area: Integrated Science 
COMPETENCY GOAL 6: The learner will have 



Page 2 



a general knowledge of earth science. 



Objectives Measuies 

6.3 Know how the earth's 6.3.1 Provide evidence that the earth is essen- 

surface is mapped* tially a sphere (e.g., satellite photo* 

graphs, earth's shadow on the moon). 



6.3.2 Demonstrate the usefulness of the earth's 
magnetic field location and mapping. 

6.3.3 Use a globe or sphere to show how the sys- 
tem of longitude is established. 

6.3.4 Show how time is determined using the earth's 
rotation (e.g., 15^ longitudinal rotation 
equals one hour of time). 

6.3.5 Use a globe or sphere to explain how thr 
earth is divided into lines of latitude. 
(The measurement begins at the equator and 
increases to 90^, both north and south.) 

6.3.6 Show how maps serve as graphic models of the 
earth. 
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Grade Level: 7 
COMPETENCY GOAL 7: 



SCIENCE 

Skills/Subject Area: Integrated Science 
The learner will understand earth forms and natural phenomena. 



Objectives Measvres 

7.1 Have knowledge of mln- 7.1.1 Describe several basic properties of minerals 
erals. (e.g., hardness, malleability, luster). 

7.1.2 Identify/describe several common rock-forming 
minerals (e.g., quartz found in granite, 
feldspar found in gneiss) . 



7.2 Know Aow the structure, 
texture, and compo- 
sition of rocks reflect 
their origin and his- 
tory. 



7.2.1 Describe the formation of Igneous rock. 
(Different crystalline structures form de- 
pending on che rate of cooling.) 

7.2.2 Recognise several common types of Igneous 
rock and indicate their relative cooling 
rates by coaiparing their crystalline struc- 
tures. 

7.2.3 Describe the principal landforms resulting 
from Igneous processes (e.g., volcanic moun- 
tains and Islands) . 

7.2.^4 Illustrate the formation of sedimentary rock 
by layering different types of soil and sand. 

7.2.5 Recognize several common types of sedimen- 
tary rock and describe the conditions under 
which they formed. (Sandstone forms when 
sand from rivers and beaches is deposited 
and later covered by other materials.) 

7.2.6 Explain why fossils arc found in sedimentary 
rock and not in igneou? rock. 



7.2./ Describe two principal factors in the for- 
mation of metamorphic rockt 
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Grade Level: 7 P3gg 2 

Skill8/Su^ <ect Area: Integrated Science 

COMPETENCY GOAL 7: The learner will understand earth forms and natural phenomena. 



Objectives Measrres 



7.3 Know how minerals and 7.3.1 Explain the difference between physical and 
rocks respond to weath- chemical weathering, and give examples of 
e^i^g* each. 

7.3.2 Explain processes that cause physical weath- 
ering. 

7.3.3 Describe several common chemical weathering 
reactions (e.g., the dissolving of features 
on marble statues exposed to rain) . 

7.4 Know how soil forms from 7.4.1 Define a mature soil and explain its for- 
weathered rock. mation as exhibited by various horizons. 

7.4.2 Demonstrate some of the physical properties 
of soil sucr* as moisture, color, and texture. 

7.4.3 Identify and compare physical characteristics 
of local soil samples. 

7.4.4 Demonstrate the perk test to determine 
whether a soil is suitable for a septic tank 
drainfield (related to porosity and 
permeability) . 
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Grade Level; 7 
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Skills/Subject Area: Integrated Science 



COMPETENCY GOAL 7: The learner will understand earth forms and natura? pl^enomena. 



Objectives 



Measures 



7.5 Ha\e knowledge of the 
hydrologic cycle. 



7.5.1 



Diagram the hydrologic cycle. 



7.5.2 Describe several sources of water vapor 
entering the hydrologic cycle such as plant 
transpiration and evaporation from surface 
water. 

7.5.3 De'^cribe the basic structure of water tables 
and related features such as springs, lakes, 
and swamps. 

7.5.4 Explain how water moves through the earth 
and describe the basic concept of 
permeability. 

7.5.5 Explain problems associated with water 
shortages. 

7.5.6 Identify the many users (people, plar*"S, 
animals) of water resources within the 
surrounding watershed. 



7.6.2 Describe some of the topics typically studied 
by oceanographers (e.g., waves, currents, 
and climate modification). 

7.6.3 Give reasons why oceanography is important 
to contemporary societies. 



7.6 Know that oceanography 
employs various scien- 
tific discipli^^s. 



7.6.1 



Describe how several different scientific 
disciplines are applied to Che study of 
oceans. 



122 



ERLC 



12U 



Gradr Level: 7 Page 4 

Skills/Subject Area: Integrs^ted Science 

COMPETENCY GOAL 7: The learner will understand earth f o Tns and natural phenomena. 



Objective s Measures 



7.7 Know that shorelines are 7.7.1 Provide examples of how coastal landscapes 
continually changing are changed by waves, tides, currents, and 

environments. winds (e.g., longshore currents moving sand- 

bars, barrier islands, and inlets). 

7.7.2 Give examples of several efforts to control 
shorelines such as sea walls and jetties, and 
explain how natural systems have responded. 

7.7.3 Describe how water waves are generated, 
travel, and break, ther^^by transferring 
energy to shorelines. 

, 7.7.4 Describe the general landform characteristics 

of neutral, subcerged, and emergent shore- 
lines. 
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Grade Level: ^ 
COMPETENCY GOaL 8: 



SCIENCE 

Skills/Subject Area: Integrated Science 
The learner will understand the nature of weather and climate. 



Objectives Measures 

8.1 Have knowledge of the 8.1.1 List the major gases of the atmosphere and 
earth's atmosphere. identif}* their relative abundance. 



8.1.2 Describe the troposphere and the strato- 
sphere. (The troposphere is where our 
weather occurs and the stratosphere shows 
an increase in temperature with an increase 
ir altitude.) 



8.1.3 Describe people-induced changes in the compo- 
sition of the atmosphere and possible conse- 
quences. 



8.2 Know that energy from 
the sun is responsible 
for most of the 
processes on earth. 



8.2.1 Interpret a diagram depicting the balance 
of incoming solar radiation and outgoing 
longwave radiation; include effects of clouds, 
atmosphere components, and various surface 
features. 



8.2.2 Discuss some of the processes on earth that 
are affected by the sun such as photosyn- 
thesis , photoperiodism, vision, and weather 
patterns. 



8.3 Know about the relation- 
ships between solar 
energy and atmospheric 
circulation. 



8.3.1 Demonstrate that air movement is caused by 
heating and cooling. 

8.3.2 Explain, by use of a diagram, how unequal 
distribution of s^olar energy affects the 
general circulation in the atmosphere. 

8.3.3 Show how weather systems move across the 
earth's surface using a standard weather 
map. 



8.3.4 Explain the phenomenon of local breezes such 
as sea and land breezes. 
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Grade Level: 7 Page 2 

Skills/Subject Area: Integrated Science 

COMPETENCY GOAL 8: The learner will understand the nature of weather and climate. 



Objectives 



Measures 



8.4 Have knowledge of clou.^ 
formation and the pro- 
duction of precipitation. 



8.4.1 Demonstrate and explain the processes of 
condensation and vaporization. 

8.4.2 Describe the processes of cloud formation. 

3.4.3 Describe the various physical conditions 
such as terrain and surface heating that 
cause variation in vertical air motion. 

8.4.4 Using data presenting average precipitation 
for various locations in North Carolina, 
explain why some areas of the State receive 
more precipitation than other areas. 



8.5 Have knowledge of the 
nature of climates. 



8.5.1 Explain the difference between weather and 
climate . 

8.5.2 Give exar >les of weather phenomena that are 
repeated periodically forming a climatic 
zone. 



8.6 Know physical factors 
that affect climates. 



8.6.1 Give examples of climates that are altered 
by landforms and ocean currents. 

8.6.2 Describe the effect of major ocean currents 
on the climate of adjacent land areas. (The 
United States Southeast's coastal region is 
wanned by the Gulf Stream.) 

8.6.3 Predict the probable climate of an area when 
given a list of geographic characteristics. 
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Grade Level: 7 Page ,^ 

Skills/Subject Area: Integrated Science 

COMPETENCY GOAL 8: The learner will understand the nature of weather and limate. 



Objectives Measures 

8.7 Know that different 8.7.1 Describe major world climates, 
climate types exist 

in various places on 8.7.2 Describe ways in which humans are affecting 

the earth. climate and the possible consequences. 

8.7.3 Cite climatic factors which influence the 
distribution of people throughout the United 
States. 

8.7.4 List ways that climatic factors are 
economically important to people. 

8.7.5 Explain how climates affect soils and soil 
formation. 



126 

12i 



SCIENCE 



Grade Level: 7 Skills/Subject Area: Ii .egrated Science 

COMPETENCY GOAL 9: The learner will have a general understanding of the study 
of astronomy and space exploration* 



Object Iv f Measures 



9.1 Know major bodies of 9.1.1 Name the major bodies of the solar system, 

the solar system. 

9.1.2 List similarities and differences among the 
planets. 

9.1.3 Make an Illustration or model showing the 
order of planets from the sun. 

9.1. A Make an Illustration or model showing rela- 
tive sizes and major features of the sun and 
planets. 

9.1.5 Demonstrate the relative distances of each 

planet from the sun. (Use students standing 
apart from each other to represent the sun 
and planets. ) 



9.2 Be aware of principal 
events In the history 
of space exploration. 



9.2.1 Describe several major events such as the 
first man In space. 

9.2.2 Explain sever&l Problems encountered In 
space exploration and tell how they were 
solved. 



9.2.3 Name several examples of technological 

advances developed for space exploration 
that are now used in everyday life. 

9. 2. A Discuss several pioblems Involved In sup- 
porting life In space. 

9.2.5 Recount several of the discoveries made 

during the manned exploration of the moon. 
(The moon has moonquakes and Its surface 
dust is relatively thin.) 
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Grade Level: 7 



COMPETENCY GOAL 10: 



SCIENCE 

Skills/Subject Area: Integrated S ience 
The learner will understand the nature of physical science. 



Objectives 



Measures 



10.1 Know about the subdi- 
visions of physical 
science. 



10.1.1 List and define some of the broad areas of 
physical science. 

10.1.2 Make a presentation on one of the subdivi- 
sions of physical science. 



10.2 Know why the study of 
physical science iz 
important. 



10.2.1 List reasons why the study of physical 
science is important. 

10.2.2 List several careers that are related to 
physical science. 
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Grade Level: 7 



COMPETENCY GOAL 11: 
chemistry. 



SCIENCE 

Skills/Subject Area: Integrated Science 
The learner will understand basic pheuom a related to 



Objectives 



Measures 



11.1 Know that all matter 
is composed of bonic 
units called atoms. 



11.1.1 Identify the atom as the smallest particle 
of an element that has the properties of 
that element. 



11.1.2 Describe techniques scientists use to gain 
knowledge about things too small to be seen. 



11.2 Know the general atomic 11.2.1 Draw or construct models of some elements 
structure of matter. that show electron » proton, and neutron 

positions. 

1K2.2 Describe electron, proton, and neutron. 



11.3 Have knowledge of com- 11.3.1 Identify a given list of substances as com- 
pounds and mixtures. pounds, mixtures, or elements. 

11.3.2 Demonstrate the separation of a mixture. 



11.4 Have knowledge of how 11.4.] Explain the Law of Conservation of Matter 
chemicals react. and give specific examples. 

11.4.2 Identify froir a given chemical reaction the 
reactant(s) and the product(s), e.g., 
hydrogen + oxygen — water. 

(reactant) (product) 

11.4.3 Name several examples of chemical reactions. 

11.4.4 State that heat affects the rate of chemical 
reactions. 
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Grade Level: 7 

COMPETENCY GOAL 12: 
physics. 



SCIENCE 

Skills/Subject Area: Integrated Science 
The learner will understand basic phenomena related to 



Objectives 



Measures 



12.1 Know how to use units 12.1.1 Measure objects using rretric units of length, 
of metric measurement. mass, and volume. 



12.1.2 Define and measure a force in newtons. 



12.2 Know how work is de- 
fined and calculated. 



11.2.1 Define and measure work in newton-meters. 

12.2.2 Calculate work done in a given problem. 



12.3 Know that machines are 
devices that assist in 
doing work. 



12.3.1 Draw and identify six simple machines (e.g., 
lever, pulley, wheel and axle, screw, wedge, 
and inclined plane). 

12.3.2 Demonstrate how simple machines asflst in 
doing work and give examples. 



12.4 Know how power is de- 
fined and calculated. 



12.4.1 Define power and give examples. 

12.4.2 Calculate power when given a simple work 
problem: (Power = work ) . 

time 



12.5 Have knowledge of mag- 
netism. 



12.5.1 Demonstrate and explain magnetic lines of 
force. 

12.5.2 Draw a model showing orientation of atoms in 
a magnet. 

12.5.3 Explain why dropping or heating a magnet can 
destroy its magnetism. 
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Grade Level: 7 



Page 2 



Skills/Subject Area: Integrated Science 



COMPETENCY GOAL 12: The learner will understand basic phenomena related to 
physics. 



Objectives 



Measures 



12.6 Have knowledge of the 
nature of heat. 



12.6.1 Define heat. 



12.6.2 Identify conduction, convection, and radi- 
ation when given a list of specific examples 
of heat transfer. 

12.6.3 Demonstrate examples of heat transfer by 
conduction, convection, and radiation, and 
explain what is occurring. 

12.6.4 Deswiribe changes in heat energy that occur 
when a substance changes its state. 

12.6.5 Record and interpret temperature-time data 
when ice changes to water. 

12.6.6 Define expansion and contraction and give 
examples of each. 
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Grade 8 (Xtllne 



1. Science and Its Relationship to Human Endeavors 

1.1 Scientific methods 

1.2 Laboratory safety 

1.3 History 

1. A Recent advances in science and technology 

1.5 Science-related careers — overview 

1.6 Measurement 

1.7 Current societal issues related to science 

2. Adaptation 

2. 1 Reproduction 

2.2 Heredity and DNA 

2.3 Asexual and sexual reproduction 

2. A Behavior 

2.5 Mechods of adaptation 

2.6 Changes through time 

3. Ecology 

3.1 Energy systems 

3.2 Communities 

3.3 Ecosystems 

3. A Cycles 

3.5 People and the environment 

A. Land and Sea 

A.l Erosion 

A. 2 Tectonic forces 

A. 3 Rock formation 

A. A Geologic time 

A. 5 Uniformitariunism 

A. 6 Fossil records 

A. 7 Ocean currents 

A. 8 Oceanic topography 

5. Space Exploration and the Universe 

5.1 RocLets 

5.2 Satellites 

5.3 Deep space probes 
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6. 



Nuclear Energy 



6. 1 Isotopes 

6.2 Radioactivity 

6.3 Nuclear fission and fusion 

6.4 Applications of radioactive isotopes 

6.5 Radiation safety 

7. Chemical Phenomena 

7.1 Periodic table of elements 

7.2 Chemical shorthand 

7.3 Organic chemistry 

8. Physical Phenomena 

8.1 Definition of energy 

8.2 Conservation of energy 

8.3 Movem nt of energy 

8.4 Properties of light 

8.5 Properties of sound 

8.6 Static electricity 

8.7 Measurement of electric currents 

8.8 Series and parallel circuits 

8.9 Electric power 
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Grade Level: 8 



SCIENCE 

Skills/Subject Area: Integrated Science 



COMPETENCY GOAL 1: The learner will understand the nature and relationship of 
science to human endeavor. 



Objectives 



Measures 



1.1 Know the importance 
of scientific methods 
as a way of solving 
problems. 



1.1.1 List major steps in scientific research. 

1.1.2 Demonstrate the ability to use scientific 
methods while solving a problem. 



1.2 Be aware of the 
importance of 
laboratory safety. 



1.2.1 List major safety rules for the laboratory. 

1.2.2 Identify basic safety equipment and 
materials. 



1.2.3 Practice laboratory safety while in the 
laboratory. 



>3 Have a general 
knowledge of the 
historical develop- 
ment of science. 



1.3.1 List at least six major historical scientists 
and their discoveries. 

1.3.2 Give an example of how one discovery led to 
another discovery in scientific history. 

1.3.3 Give an example of an accidental scientific 
discovery of major importance (e.g., 
discovery of penicillin). 



1.4 Be aware of current 
advances in science 
and technology. 



1.4.1 Make reports from examples in the media, 
citing recent advances in science and 
technology. 



1.4.2 Describe the pros and cons of recent advances 
in science* 



1.5 Be aware of the many 1.5.1 Give examples of careers in earth science, 

varied careers in life science, and physical science, 

science. 

1.5.2 Give examples of nonscience careers that 

require scientific knowledge and methodology. 
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Grade Level: 8 

Skills/Subject Area: Integrated Science 



Page 2 



COMPETENCY GOAL 1: The learner will understand the nature and relationship of 
science to human endeavor. 



Objectives 



1.6 Know that science 
depends on accurate 
measurement • 



Measures 



1.6.1 Use metric units of length, mass, volume, 
and temperature when given measurement 
problems. 

1.6.2 Demonstrate precision and a-^curacy in 
measurement during assigned investigations. 



1 . 7 Know that many current 
Issues in science 
affect society. 



1.7.1 Cite current issues in science using 
newspapers, magazines, and TV programs. 

1.7.2 Describe science issues that may be cause 
for controversy. 



1.7.3 1 tify science issues of lo^al concern. 
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SCIENCE 



Grade Level: 8 



Skills/Subject Area: Integrated Science 



COMPETENCY GOAL 2: The learner will have an understanding of adaptation and its 
significance as a characteristic of life. 



Objectives 



Measures 



2.1 Know that all life comes 2.1.1 Explain what is meant by the term, "life comes 



from life through the 
process of reproduction. 



from life." 

2.1.2 Describe an experiment that has been done 
in support of "life comes from life." 



2.2 Know that the basis of 
inheritance is DNA. 



2.2.1 Define DNA and give its role in heredity. 

2.2.2 Describe how genes axlow organisms to vary. 

2.2.3 Define mutation and give factors that cause 
mutations. 



2.3 Have a general ^vHowledge 2.3.1 Define sexual and asexual reproduction and 

of asexual and sexual give examples of each, 
reproduction. 

2.3.2 Describe the process of mitosis. 

2.3.3 Describe the process of meiosis. 



2. A Know that organisms 
respond to stimuli. 



2.4.1 Nawe several examples of plant responses to 
stimuli. 

2.4.2 Give some characteristics of each of the 
following kinds of behavior: aggression, 
warning;, mark-Ing, offspring identification, 
courtship. 



2.5 Know about adaptation. 



2.5.1 Choose several animals and plants and iden- 
tlly adaptations which enable them to 
survive. 

2.5.2 Give several features that an organism must 
have to adapt to a specific environment. 
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Grade Level: 8 Page 4 

Skills/Subject Area: Integrated Science 

COMPETENCY GOAL 2: The learner will have an understanding of adapLa':ion and its 
significance as a characteristic of life. 



Objectives Measures 



2.6 Know that organisms 2.6.1 Explain the meaning of the expression, 

have undergone changes "survival of the most fit." 

through time. 

2.6.2 Describe how changes gradually appear within 
species. 
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SCIENCE 

Grade Level: 8 Skills/Subject Area: Integrated Science 

COMPETENCY GOAL 3: The learner will have a general understanding of ecology. 



Objectives 



Measures 



3.1 Have a general knowl- 
edge of how energy 
is obtained and 
transferred in a 
connnunity . 



3.1.1 Describe how energy from the sun is captured 
by producers and transformed into chemical 
energy. 

3.1.2 Outline a food chain or a food web using a 
list of organisms or a picture of a 
community, showing the proper sequence of 
the flow of energy from producer to 
decomposers. 

3.1.3 Describe the probable consequences to a given 
community when one population is either 
Increased or decreased. 



3.2 Know how communities 3.2.1 List ways that freshwater, marine, and 

vary. terrestrial communities are both similar and 

different. 

3.2.2 Give characteristics of some common 
communities. 



3.3 Have knowledge of 
ecosystems. 



3.3.1 Define ecosystem. 

3.3.2 Name abiotic and biotic factors that are 
common to communities. 



3.3.3 Explain the expression, "spaceship earth." 



3. A Know the basic cycles 3.4.1 State the major cycles of ecosystems (e.g., 
of materials that occur water, nitrogen, carlon) . 

in ecosystems. 

3.4.2 Explain how material cycles are altered by 
societal activities. 
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Grade Level: 8 Pa£e 2 

Skills/Subject Area: Integrated Science 

COMPETENCY GOAL 3: The learner will have a general understanding of ecology. 



Objectives Measures 

3.5 Know that people 3.5.1 Identify ways that overpopulation and pollu- 

Interact with the tlon disrupt ecosystems, 

environment and 

produce change. 3.5.2 Write a report that describes some ways by 

which natural resources may be conserved. 

3.5.3 Prepare a llet of ways by which the natural 
environment has been changed by developments 
of human societies. 
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Grade Level: 8 



SCIENCE 

Skills/Subject Area: Integrated Science 



COMPETENCY GOAL 4: The learner will have an understanding of some processes that 
shap^ the land and sea. 



Objectives 



Measures 



4.1 Have knowledge of 
erosion. 



4.1.1 Prepare a display of pictures that show 
several examples of gravity moving material 
downhill. 

4.1.2 Describe and illustrate stream features and 
erosion processes in youthful, mature, old 
ape , and rejuvenated streams. 

4.1.3 Dv^scribe several features and processes 
related to wind erosion. 

4.1.4 Describe several features and processes 
related to glacial erosion. 

4.1.5 List techniques people can use to reduce 
soil erosion caused by wind and water. 



4.2 Know about the theory 
of plate tectoni;:s. 



4.2.1 Explain the principal evidence for tectonics, 

4.2.2 Demonstrate and describe several ways In 
which rocks respond to def onnational forces. 

4.2.3 Show that motion along faults produces 
earthquakes and describe them. 

4.2.4 Illustrate characteristics of landforms 
created by tectonic activity such as 
mount In ranges and deep-sea trv»nches. 



4.3 Know how igneous, 
sedimentary, and 
metamorphic rocks 
are formed. 



4.3.1 Describe how igneous, sedimentary, and 
metamorphic rocks are formed. 

4.3.2 Create a display of igneous, sedimentary, 
and metamorphic rocks. 

4.3.3 List two examples of each rock type which is 
economically important in North Carolina. 
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Grade Level: 8 Page 2 

Skills/Subject Area: Integrated Science 

COMPETENCY GOAL 4: The learner will have an under anding of some piocesses 
that shape the land and sea. 

Objectives Measures 

4.4 Know about changes in 4.4.1 Show the differences in youthful, mature, and 
landforms over long old age landforms 

periods of geologic 

time, 4.4.2 Describe how various landforms change over 

geologic time. 

4.4.3 Describe the geologic history of the State 
and local regions. 

4.4.4 Using a topographic map of the local region, 
list the kinds of landform features found 
there. 



4.5 Have knov Ige of the 4.5.1 Explain how geologic time is measured, 
theory of unifor- 

mitarianism. 4.5.2 Explain the basic rules on which che 

relative ordering of g ologic events are 
based. 



4.5.3 Tell about methods used to date rocks. 



4.6 Know how geologic and 
fossil records reflect 
the earth's history. 



4.6.1 Describe general evidence for Lhe orderly 
development of life forms. 

4.6.2 Construct a model of the geologic time 
scale, showing the duration of human life. 



4.6.3 Discuss probable causes for extinction of 
various species. 



4.6.4 State thvi rate of extinction of species now 

compared to the rate of extinction of species 
befoire people dominated the earth- [Note: 
modern rate = one species/year; natural rate 
(btfore human dominance) = one soecies/ 
thousand years.] 
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Grade Level: 8 Page 3 

Skills/Subject Area: Integrated Science 

COMPETENCY GOAL 4: The learner will have an understanding of some processes 
that shape the land and sea. 



Objectives Measures 

4.7 Have knowledge of the 4.7.1 Identify major ocean currents and their 
basic causes and characteristics, 
patterns of oceaiTi 

circulation^ 4.7.2 Name several forces responsible for currents. 

4.7.3 Explain ocean tides using models of the 
earth, moon, and sun. 



4.8 Know that the 

topography of ocean 
basins is rugged and 
varied. 



4.8.3 Identify anc^ describe the major types of 

submarine features found in the ocean baslnt> 

ch as ridges, trenches, and continental 
shelves. 



4.8.1 Locate and identify the world s major oceans 
on a map. 

4.8.2 Identify the major emba5rments (sounds) along 
the North Carolina coast. 
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Grade Level: 8 



SCIENCE 

Skills/Subject Area: Integrated Science 



COMPETENCY GOAL 5: The learner will understand some of the basic principles of 
space exploration. 



Objectives 



5rl Know the basic 

principles on which 
rockets operate. 



Measures 



5.1.1 Describe the physical laws under which 
rocke t s f unc t ion . 

5.1.2 Demonstrate a "rocket flight" using balloons 
guided on a string. 



5.2 Know how satellites 

can be used to benefit 
people . 



5.2.1 Explain several ways in which satellites 
may be applied to the study of the earth 
including the areas of weather and land 
resources. 

5.2.2 Explain how satellitec are used for 
communication. 



5.3 Know about deep space 
probes and infottnation 
obtained from them. 



5.3.1 Explain several advantages and disadvantages 
of sp^'ce probes as opposed to manned 
explorfition. 



5.3.2 Recount several historical space probes and 
their accomplishments* 
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Grade Level: 8 

COMPETENCY GOAL 6: 
energy. 



SCIENCE 

Skills ^Subject Area: Integrated Science 
The learner will have a genera] understanding of nuclear 



Objectives 



Measures 



6.1 Know that isotopes are 
forms of elements whose 
atoms differ only by 
atomic mass. 



6.1.1 Diagram and label the parts of an atom of 
the isotopes protium, deuterium, and tritium. 

6.1.2 Report on isotopes of carbon. 



6.2 Know that the nuclei 
of radioactive 
elements undergo 
spontaneous change. 



6.2.1 Describe alpha, beta, and gamma radiation. 

6.2.2 Name some coimnon sources of nuclear 
radiation. 

6.2.3 Identify at least three ways radiation is 
detected (e.g. , photography, heat, 
Geiger counter, solar-powered calculator). 



6.3 Know about the processes 6.3.1 Compare and contrasc the processes of nuclear 



of nuclear fission and 
fusion. 



fission and fusion, and provide an example 
of each. 

6.3.2 Write a paper on the possible outcomes of a 
breakthrough in fusion research. 



3. A Be aware of useful 

applications of radio- 
active isotopes. 



6.4.1 Debate the pros and cons of nuclear power. 

6.4.2 List useful applications of radioactive 
isotopes in areas such as industry, 
medicine , and agriculture. 



6.5 I'now the necessity for 
protection again.oc 
nuclear radiation. 



6.5.1 List the three factors to be considered 
when protecting oneself from exposure to 
radiation: time , distance , intensity . 

6.5.2 State the precautions required to shield 
oneself from alpha, beta, and garrnna radiation. 



ERLC 



145 

142 



Grade Level: 8 

COMPETENCY GOAL 7: 
chemistry. 



SCIENCE 

Skills/Subject Area: Integrated Science 
The learner will understand basic phenomena related to 



Objectives 



Measures 



7.1 Know about the periodic 
table of elements. 



7.1.1 Describe characteristics of the periodic 
table. 

7.1.2 Describe characteristics of a chemical 
family. 



7.2 Know about chemical 
symbols for elements, 
formulas , and equations. 



7.2.1 List symbols and/or formulas for elemer.cs 
and compounds. 

7.2.2 Write simple chemical equations. 



7.3 Know that organic 

chemistry is the study 
of carbon and its 
compounds. 



7.3.1 Llfit examples of common oi anic compounds 
(e.g., rayon and other synt etlc fibers, 
petroleum, sugar, fats, soap, . 

7.3.2 Describe how coal, petroleum, and natural 
gas are believed to have formed. 
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SCIENCE 

Grade Level: 8 Skills/Subiect Area: Integrated Scie^re 

COMPETENCY GOAL 8: The learner will understand basic phenomena related to physics. 



Objectives 



Measures 



8.1 Know that energy is 
the ability to do 
work. 



8.1.1 Distinguish between potential and kinetic 
energy. 

8.1.2 List and describe different kinds of energy. 

8.1.3 Name some energy sources and indicate the 
availability of each. 

8.1.4 Discuss the pros and cons of using coal, 
water, oil, nuclear fusion, anC nuclear 
fission to produce electricity. 



8.2 Know that energy can 

neither be created nor 
destroyed under ordinary 
conditions, but may be 
changed from one form 8.2 
into another. 



8.2.1 List common electrical devices that convert 
electrical energy into neat, light, and 
mechanical energy. 



"xplain how heat ergines convert heat into 
mechanical energy. 



8.3 Know about the transfer 8.3.1 Give examples of mechanical transfer of 
of energy. energy. 

8.3.2 Give examples of energy transfer by waves. 

8.3.3 Demonstrate; and describe longitudinal and 
compressional waves when given a metal coil. 

8.3.4 Demonstrate and describe trans'^erse waves 
when given a rope. 

8.3.5 Draw a diagram showing amplitude and 
wavelength of a transverse wave. 

8.3.6 Describe characteristics of the 
electromagnetic spectrum. 
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Grade Level: 8 Page 2 

Skills/Subject Area: Integrated Science 

COMPETENCY GOAL 8: The learner will u.iderstand basic phenomena related to physics. 



Objectives 



Measures 



8.4 Have knowledge of 

the properties of light. 



8.5 Know about sound waves. 



8.6 Know about static 
electricity. 



P. 4.1 Describe the properties of light. 

8.4.2 Describe light reflection and refraction. 

8.4-3 Describe how concave and convex lenses affect 
light. 

8.4.4 Describe how light is used in solar energy 
devices — photovoltalcs and active and 
passive solar systems. 

8.5.1 Describe how sound waves are produced. 

8.5.2 Identify characteristics of sound waves. 

8.5.3 Explain how pitch and volume are related to 
frequency and amplitude. 

8.5.4 Explain how sound waves travel through 
different materials. 

8.6.1 Explain the causes of static electricity. 

8.6.2 Demonstrate and explain the interaction of 
two electrically charged objects. 

8.6.3 Identify and define conductors and 
insulators. 



8.7 Know how electric 

current Is measured. 



8.7.1 Define electric current, 

8.7.2 Define and measure voltage* 

8.7.3 Define and measure amperage. 

8.7.4 Define and measure electrical resistance. 

8.7.5 Diagram and label a simple ciicuit. 
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Grade Lrivel: 8 Page 3 

Skills/Subject Area: Integrated Science 

COMPETENCY GOAL 8: The learner will understand basic phenomena related to physics. 



Objectives Measures 



8.8 Know about series 8.8.1 Demonstrate a parallel circuit with two 
and parallel circuits. lights. 

8.8.2 Demonstrate a series circuit with two lights, 

8.9 Know how to measure 8.9.1 Define electric power and give jts unit of 
electric power. measurement. 

8.9.2 Calculat? the watts of power used by an 
appliance when given a word problem. 

8.9.3 Determine the number of kilowatt-hours 
consumed when given a diagram of the dial(s) 
on an electric meter. 

8.9.4 Calculate the cost of electrical energy when 
given the kilowatt-hour rates and electric 
meter readings. 
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GRADES 9-12 



Major Emphases 

The high school science curriculum is characterized by the opportunity 
to study physical science, biology, earth science, chemistry, and physics from 
approaches representing two types of courses: academic and applied/technical. 
This permits students with different interests and abilities to select their 
own courses of study to fit their educational and vocational objectives. 

The academic courses are designed for students who desire a more in-depth 
understanding of science concepts. These courses are more abstract and suitable 
for the student interested in pursuing a science-related career above the 
technical level. Considerable emphasis is placed on mathemacics in these 
courses and instruction is more specialized. 

The applied/technical courses are designed to provide opportunity for 
students to gain a general understanding of the fundamental principles of 
science while stressing the application of science to everyday problems and the 
world of work. Mathematical requirements are limited to basic mathematics in 
these courses. A major objective : to introduce students to the world of 
science and to instill in them an appreciation for the value of science as it 
relates to the well-being of each individual. 

Both course types contain the basic fcience content areas (physical 
science, biology, earth science, chemistry, and physics) usually offered in 
grades 9-12. A variety of enrichment courses of an exploratory nature and /or 
related to the world of work may be included in the applied/technical group. 
Additional academic courses represent a variety of other electives including 
advanced (2nd year) and advanced placement courses. Only one outline per 
subject for both types of courses (academic, applied/technical) is provided in 
this publication. The main differences in the two types of courses are content 
depth, emphasis on mathematics, and the emphasis given to appUcation in regard 
to the world of work. 
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Physical Science Outline 



1. Introduction to Physical Science 

1.1 The nature and limitations of science 

1.2 Scientific methods 

1.3 Scientific measurement 

1.4 Technology of science 

1.5 Laboratory safety and equipment 

1.6 Recent advances in the physical sciences 

1.7 Current societal issues related to physical science 

1.8 Physical science-related careers 

2. The Atom 

2.1 Properties of matter 

2.2 Atomic structure 

2.3 Radioactive isocopes 

3. Inorganic Chemistry 

3.1 Periodic chart of elements 

3.2 Chemical properties 

3.3 Compounds and mixtures 

3.4 Chemical reactions 

3.5 Solutions 

3.6 Oxidation and reduction 

4. Organic Chemistry 

4.1 Basic compounds of carbon 

4.2 Sources and uses of hydrocarbons 

5. Mechanics 

5.1 Vect.^r and scalar quantities 

5.2 Work, energy, and power 

5.3 Machines 

5.4 Motion 

5.5 Forces 

5.6 Mechanics of fluids 

6. Electricity and Magnetism 

6.1 Electricity 

6.2 Magnetism 

6.3 Electromagnetic api»lication 

6.4 Measuring electricity 
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6.5 Types of circuits 

6.6 Controlling electric current 

6.7 Electrical chemistry 

6.8 Conversion of electrical energy 

6.9 Solid-state electronics 

Energy 

7.1 Wave phenomenon, sound, light 

7.2 Heat 

7.3 Nuclear 
7.^ Chemical 
7.5 Mechanical 
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Grade Level: 9-12 



SCTENfE 

Skills/Subject Area: Physical Science—Academic 



COMPETENCY GOAL 1: The learner will understand the nature and importance of 
physical science to our daily lives. 



Objectives 



Measures 



1 . 1 Know the nature and 

limitations of ^^.ience. 



1.1.1 State that science is both a process and a 
body cf knowledge. 

1.1.2 State and tell about several advances in 
technology. 

1.1.3 Discuss advantages and disadvantages of 
people's dependence on science and tech- 
no logy . 



1.2 Know the basic concepts 
of scientific methods. 



1.2.1 Demonstrate the ability to observe. 

1.2.? Demonstrate the ability to classify objects 
on the basis of observable characteristics. 

1.2.3 Record observed information from science 
experiences in tabular foim. 

1.7. A Make predictions based on data. 

1.2.5 Infer what the results of an investigation 
mean. 

1.2.6 State logical conclusions to problems. 



1.3 Know how to make accu- 1.3.1 Demonstrate an understanding of measurement 
rate measurements. by using the appropriate instruments to 

measure mass, volume, and length. 

1.3.2 Identify four basic units of the Hietric sys- 
tem of measurement. 

1.3.3 Demonstrate an understanding of instrument 
sensitivity, parallax, and judgment ericis. 
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Grade Level: 9-12 Page ? 

Skills/r.ubject Area: Physical Science — ' ademic 

COMPETENCY GOAL 1: The learner will -..der stand the nature and importance of 
physical science to our daily lives. 



Objectifies 



Measure 



1.4 Have knowledge of tne 
technology of science. 



1.4.1 State that technology is the application of 
science . 

1.4.2 Give examples of everyday applications of 
physical science. 

1.4.3 Debate whether technology is good» bad, or 
both, using examples such as nuclear medi- 
cine, T iclear energy, and nuclear weapons. 



1.5 Have knowledge of labora- 1.5.1 Demonstrate the proper use of science safety 
tory safety procedures. equipment. 

1.5.2 Identify safety equipment needed In a 
sciei'.ce laboratory. 



1.6 Have knr rledge of some 
of the recent advances 
in physical science. 



1.6.1 Give a report on a recent finding or inven- 
tion. 

1.6.2 Give a report on an interview with a univer- 
sity or ii;dustrial scientist, farmer, or 
businessman who is using a recent advance 

in the physical ^cJenc^s. 



1.7 Have knowledfje of cur- 
rent societal i ssues 
related to physical 
science. 



1.7.1 Explain th advantages and disadvantages 
of the usp^ of va .ous forms of energy: 
hydro, solar, gCv^chermal, nuclear, fossil, 
and biomass. 



1.7.2 Explain with examples the ixfferenre between 
science and technology. 

1.7-3 Discusp recent happenings reported in the 
news media related to physical science 
issues. 
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Grade Level: 9-) 2 Pa-e 3 

Skills/Subject Area: Physic€l Science—Academic 

COMPETENCY CtOAL 1: Tlte learner will understand the nature and importance of 
physical science to our dally lives. 



Objectives 



Measures 



1.8 Have knowledge of 
physical science- 
related careers. 



1.8.1 Develop a list c: pnysical sc jence-related 
careers. 

1.8.2 Give the job description and educational 
requirements for a chemist, physicist, and 
chemical technician. 



157 



SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Physical Science—Academic 

COMPETENCY GOAL 2: The learner will understand the atomic structure of matter. 



Objectives 



2.1 Know that all matter 
is composed of basic 
units called atoms 
which can be described 
by their properties. 



Measures 



2.1.1 Define matter as anything that has mass and 
occupies space. 

2.1.2 Distinguish between chemical and physical 
properties. 



2.2 Know the genera] atomic 
theory of the structure 
of matter. 



2.2.1 State that all matter is composed of basic 
units called atoms. 

2.2.2 Demonstrate knowledge of the positions of 
protons, neutrons, and electrons in an atou. 



2.3 Have knowledge of the 
energy within the 
nucleus. 



2.3.1 Define an isotope. 

2.^.2 Define radioactivity in terms of alpha, 
beta, and gamma radiation. 

2.3.3 Draw a model illustrating differences be- 
tween isotopes of an element. 

2.3.4 Explain three ways radiation is detected 
(ionization, scintillation, and photography), 

2.3.5 Distinguish between fission and fusion. 

2.3.6 Debate the pros and cons of nuclear power. 

2.3.7 List situations where radioactive Isotopes 
are used. 
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scifncf: 

Grade Level: 9-12 Skills/Subject Area: Physical Science—Academic 

COMPETENCY GOAL 3: The leaner will understand inorganic chemistry. 



Objectives 



3,1 Know that the periodic 
chart of elements is 
based on properties that 
periodically occur 
throughout the sequence 
of elements* 



Measures 



3.1.1 Identify the major characteristics of se- 
lected elements when given a periodic chart. 

3.1.2 Describe the general arrangement of the 
periodic table such as by families, periods, 
and ac'-ivi ty . 



3.2 Know that chemical 

properties of an ele- 
ment are determined by 
the electron configura- 
tion of Its atoms. 



3.2.1 Draw atoms showing proper electron placement 
when given a list of common elements and a 
periodic chart. 

3.2.2 Indicate the valence or oxidation state of 
an atom when given a diagram. 



3.3 Know differences be- 
tween compounds and 
mixtures. 



3.3.1 Identify ompounds, mixtures, and elements 
from a list. 

3.3.2 List two wavF compounds differ from mixtures. 

3.3.3 V/rite the formula of a specified compound. 
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Grade Level: 9-12 Page 2 

Skills/SulHect Area: Physical Science— Academic 

COMPETENCY GOAL 3: The learner will understand inorganic chemistry. 



Objectives 



Measures 



3.4 Know thai chemical 

reactions occur when 
two or more elements 
interact and form 
one or more new sub- 
stances. 



3.4.1 Write chemical equations from word equations* 

3 '^.2 Demonstrate knowledge of the law of conserva- 
tion of mass by writing balanced equations. 

3.4.3 Classify chemical reactions as one of the 
four basic types: synthesis, decomposition, 
single, and double replacement. 

3.4.4 Distinguish between the chemical and physi- 
cal properties of acids, bases, and salts. 

3.4.5 Express the acidity of a solution ucing a 
pH scale. 

3.4.6 Distinguish between electrolvtes and nonelec- 
trolytes. 

3.4.7 Predict that a salt will form and identify 
the process as neutralization when given a 
reaction between an acll and a base. 



3.5 Know the basic char- 3.5. 1 Identify the various types of solutions: 

acteristics c' jolutlons. liquids, gases, solids. 

3.5.2 Explain how to perform a test determining 
a true solution from a colloid. 



3.6 Krow the processes of 3.6.1 Define Ionic bonding, 
oxidation and reduction. 



3.6.2 Define chenical oxidation and reduction and 
illustrate the process using simple reaction 
equations. 

3.6.3 Give examples of how reduction is used in 
purifying metals. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Physical Science — Academic 



COhPETENCY GOAL 4: The learner will have a general understanding of organic 
chemistry. 



Objectives 



Measures 



4.1 Know that organic chem- 
istry is basically the 
study of carbon and its 
compounds • 



4.1.1 List examples ard draw structures of common 
organic compounds. 

4.1.2 Define covalent bonding. 

4.1.3 Identify the processes of hydrogenation, 
cracking, alkylation^ and polymerization as 
ways of altering organic compounds. 

4.1.4 Describe how natural latex (raw rubber) can 
be coagulated and vulcanized. 



4.2 Know that the major 
source of hydrocarbon 
compounds is the re- 
mains of prehistoric 
plants and animals. 



4.2.1 Descrioe how coal, petroleum, and natural 
gas are believed to ve formed. 

4.2.2 Describe how fibers can be made through the 
prorees of polymerization. 

4.2.3 List the basic source of raw materia]s for 
making plastics. 

4.2.4 List ways plastics are important to society. 

^.2.5 Discuss the pros and cons of the products of 
a chemical industry as they relate to 
society. 
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SCIENCE 

Skills/Subject Area: Physical Science— Academic 
COMPETENCY GOAL 5: The learner will have an understanding of mechanics. 



Grade Level: 9-12 



Objectives 



5.1 Know about vector and 
scalar quantities. 



Measures 



5.1.1 Identify v< tor and scalar quantities when 
given a list. 

5.1.2 Solve problems with Interacting vectors by 
using the graphing method. 



5.2 Have knowledge of work, 
energy, and power. 



5.2.1 Define work. 

5.2.2 Identify work and nonwork situations. 

5.2.3 Define energy. 

5.2 4 Define and give examples of kinetic and 
potential energy. 

5.2.5 List different kinds of energy such as chem- 
ical, heat, electrical, and mechanical. 

5.2.6 Describe several energy sources for each 
kind of energy. 

5.2.7 Explain the limitations of certain energy 
sources and describe specific ways In which 
Individuals can conserve eno.rgy. 

5.2.8 Define power. 

5.2.9 Calculate power when given a simple word 
p"*oblem. 

5.2.10 Demonstrate how the rate of work may vary In 
a given simple apparatus. 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Physical Science-- Academic 

COMPETENCY GOAL 5: The learner will have an understanding of mechanics. 



Objectives 



Measures 



5.3 Know that machines are 
devices that assist in 
doing work. 



5.3.1 Identify simple machines and dec rlbe their 
functions and practical applications. 

5.3.2 Calculate the mechanical advantage when 
given nachine problems. 

5.3.3 Predict and verify forces when using 
machines, mechanical advantages, and resis- 
tance. 



5. A Know that motion of an 
object can be described 
by its velocity and/or 
acceleration. 



5.4.1 Calculate the velocity of a moving object 
when given a simple word problem. 

5.4.2 Determine the acceleration of an object when 
given a simple word problem. 

5.4.3 State the three laws of motion usinp common 
examples. 



5.5 Have knowledge of 5.5.1 five a definition and example of gravity, 

gravitational and 

other forces. 5.5.2 Give a definition and example of centripetal 

force. 



5.5.3 Describe the contributions that Galileo and 
Newton made to the understanding of gravity, 

5.5.4 Describe the changes in gravitational forces 
acting on two objects as the distance and/or 
mass between them change. 

5.5.5 Demonstrate cenfilpetal force when given 
appropriate materials. 
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Grade Level: 9-12 



Page 3 



Skills/Subject Area: Physical Science—Academic 



COMPETENCY GOAL S: The learner will have an understanding of mechanics. 



Objectives 



Measures 



5.6 Have knowledge of fluids 5.6.1 
and their mechanical 
properties. 5.6.2 



Describe fluid pressure. 



Define the term "fluid. 



(I 



5.6.3 Identify Instruments which are used to 
measure pressure. 

5.6.4 Define Pascal's Law. 

5.6.5 Solve problems using Pascal's Law. 

5.6.6 Determine the density of an object. 

5.6.7 Explain Bernoulli's Principle. 

5.6.8 State practical uses of Bernoulli's 
Principle. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Physical Sclencfe—Academlc 



COMPETENCY GOAL 6: The learner will have an understanding of electricity and 
magnetism. 



Objectives 



6.1 Know that static elec- 
tricity results from an 
accumulation of excess 
electrons or protons on 
a nonconductor. 



Measures 



6.1.1 Identify the interaction of two charged 
objects with respect to attraction or repul- 
sion. 

6.1.2 Define conductors and insulators and give 
examples of each. 



6.2 Know that magnetism is 
caused by similar orien- 
tation of atoms within 
certain metallic 
elements. 



6.2.1 Demonstrate and explain the pattern of mag- 
netic lines of force when given a bar magnet 
and iron filings. 

6.2.2 Draw a model showing the correct orientation 
of atoms in a magnet. 

6.2.3 Explain why heating or striking a magnet may 
demagnetize it. ' 



6.3 Know that electric 

motors and generators 
are based on discoveries 
by Oersted and Faraday. 



6.3.1 Demonstrate, when given wire, battery, and a 
compass, that a wire carrying an electric 
current produces a magnetic field. 

6.3.2 Demonstrate, when given a bar magnet, wire, 
and a compass, that a current is produced 
in a conductor passing through a magnetic 
field. 



6.4 Know that measuring 
electrical current 
involves the units of 
voltage, current, and 
resistance. 



6.4.1 



6.4.2 



6.4, 



Explain that Ohm's Law is a mathematical 
statement of the relationship between volt- 
age, resistance, and current. 

Identify the circuit with the lowest current 
flow when given diagrams of four circuits 
with only the resistance varying. 

Solve for any one variable using Ohm's Law 
when given a word problem with variables of 
voltage , ohms , and amperage . 
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Grade Level: 9-12 

Skills/Subject Area: Physical Science — Academic 



Page 2 



COMPETENCY GOAL 6: The learner will have an understanding of electricity and 
magnetism. 



Objectives 



Measures 



6.5 Know the difference 
between parallel and 
series circuits. 



6.5.1 Explain that the total circuit voltage of 
several connected dry cells depends on 
whether they are Coined In series or 
parallel • 

6.5.2 Compute voltage when cells are 'connected 
In parallel or In series. 



6.6 Know that electrical 
currents can be con- 
Crolleii and altered 
with different devices, 



6.6.1 Explain the function of a rheostat. 

6.6.2 Explain the function of a transformer. 

6.6.3 Explain the function of a rectifier. 



6,7 ^Jiow that chemical 
reactions can pro- 
duce electricity and 
vice versa. 



6.7.1 Give a simple explanation of a voltaic cell. 

6.7.2 Demonstrate the differences between solu- 
tions of electrolytes and nonelectrolytes. 

6.7.3 Identify practical uses of chemical reac- 
tions which occur in such devices as the dry 
cell and car battery. 



6.8 Know that electrical 
energy can be con- 
verted to other forms. 



6.8.1 Give examples of devices that convert elec- 
trical energy to other energy forms. 

6.8.2 Explain the operation of a generator and a 
motor . 
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Grade Level: 9-12 Page 3 

Skills/Subject Area: Physical Science— Academic 

COMPETENCY GOAL 6: The learner will have an understanding of electricity and 
magnetism. 



Objectives Measure s 

6,9 Know that solid-estate 6. 9,1 Describe the basic operation of a transis- 
electronics play an tor. 
important vols in a 

technological society. 6.9.2 Describe the basic operation of an integrated 

circuit . 

6.9.3 List common devices that use so3 id-state 
electronics. 



6.9.4 List the advantages and disadvantages of 
using solLd-state electrorics. 
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Grade Level: 9-12 
COMPETENCY GOAL 7: 



SCIENCE 

Skills/Subject Area: Physica] Science—Academic 
The learner will have an understanding of energy. 



Objectives Measures 

7.1 Know that energy is 7.1.1 Demonstrate the difference between trans- 

transmitted by means verse and longitudinal waves. 



of wave motion. 



7.1.2 Def ne amplitude, frequency, and wavelength. 

7.1.3 Describe how sound waves are produced and 
list their basic characteristics. 



7.1.4 Describe the electromagnetic spectrum. 

7.1.5 Explain that light is part of the electro- 
magnetic spectrum. 

7.1.6 Describe the relationship of frequency and 
color in the light spectruia. 

7.1.7 Draw ray diagrams to demonstrate the be- 
havior of light in relation to plane, con- 
vex, and concave lenses and mirrors. 



7.2 Have knowledge of heat 7.2.1 State the relationship between energy and 
energy and its appli- heat. 



cations. 



7.2.2 Describe the difference between heat and 
temperature . 

7.2.3 Define calorie and specific heat as means of 
measuring heat energy. 

7.2.4 Describe the three processes of heat trans- 
fer and give an everyday application of 
each. 

7.2.5 Define heat of vaporization and heat of 
fusion In relation to phase change. 

7.2.6 T.ist examples of modern heat engines used i:i 
transportation and describe the relative 
efficiency of each. 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Physical Science — Academic 

COMPETENCY GOAL 7: The learner will have an under&rai iing of energy. 



Objectives 



Measures 



7.3 Have knowledge of 
nuclear energy. 



7.3.1 Explain the difference between chemical and 
nuclear energy. 

7.3.2 Calculate the amount of energy released 
when matter is converted to energy, using 
the mathematical formula E=MC^. 

1.3.3 Compare and contrast nuclear fusion and 
nuclear fission. 

7.3.4 List useful applications of radioactive iso- 
topes in areas such as industry, medicine, 
and agriculture. 

7.3.5 List several factors in protecting oneself 
from exposure to radiation (e.g., time, 
distance, intensity) . 



7.4 Have knowledge of 7.4.1 
chemical energy. 

7.4.2 



Discuss systeips that depend on chemi'^al 
energy. 

List several devices that convert chemical 
energy into other energy forms. 



7.5 Have knowledge of 
mechanical energy . 



7.5.1 List several devices that convert mechanical 
energy Into other energy forms. 



7.5.2 Demonstrate how mechanical energy is tran"?- 
f erred . 
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SCIENCE 



Grade Level: 9-12 



Skills/Subject Area: Physical Science— 

Applied/Technical 



COMPETENCY GOAL 1: The learner will understand the nature and iiroortance of 
physical science to huiaan endeavor. 



O bjectives 



Measures 



1.1 Have knowledge of the 1.1.1 Die inguish between pure and applied science, 
nature and limitations 

of science. 1.1.2 Give examples that show limitations of 

science. 



1.2 Have knowledg'^ of the 
scientific methods. 



1.2.1 Apply scientific methods to simple and prac- 
tical problems. 

1.2.2 Select a science project and carry it to 
completion utilizing scientific methods. 

1.2.3 Demorstrate pioficiency with science process 
skills. 



1.3 Know how to measure 
accurately. 



1.3.1 Name the basic units of length, mass, vol- 
ume, and temperature in the metric ystem. 

1.3.? Demonstrate accuracy with I asic measurements 
of length, masp volume, and temperature 
while perfoimin^ expe*:iments and activities. 



1.4 Be knowledgeable of the 
technology uf science. 



1.-'' 1 List examples of scientific discoveries t^at 
have technological applications. 

1.A.2 Discuss the differences betvc^^ science 
and technology. 

1.A.3 M-'ke predictions of future applications of 
scientific disv'overles . 



1.5 Hav^ knowledge of ' abo- 1.5.1 Demonstrate the proper use of science safety 
ratory s&fety procedures. equipment. 

1.5.2 IJentify safety equipment needed in a 
science laboratory. 
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Grade Level: 9-12 

Skills/Subject Area: Physical Science — A|>plied/Technical 



Page 2 



COMPETENCY GOAL 1: The learner will understand the nature and importance of 
physical sciiice to human endeavor. 



Objectives 



Measures 



1.6 Have knowledge 

lecent advances in 
physical science. 



1*6.1 Prepare and present reportb "^r proiects on 
recent advances in physical science. 

1.6.2 Discuss current events in physical science. 



1.7 Have knowledge cf cur- 
' ^nt societal issues 
related ti* physical 
science. 



1.7.1 List advantages and Qisadvantae<»s or the use 
of nuclear energy. 

1.7.2 List advantages and disadvantages of current 
technological applications. 

1.7.3 Discuss the impact of the computer on 
commerce and industry. 



1.8 Have knowledge of cur- 
rent physical science- 
related careers. 



1.8.1 List several physical science-related 
careers. 

1.8.2 List Job (descriptions and educational 
requirements of several physical science- 
related careers. 
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SCIENCE 



Grade Level: 9-1? Skills/Subject Area: Physical Science-- 

Applied/Technical 

COMPETENCY GOAL 2: The learner will understand the atom. 



Obj^ictives Measures 



2.1 Kxiow that ^ill matter is 2.1.1 Define matter as anything that has mass 
compoRed of basic units and occupies space, 

called atoms which can 

be dftscribtd by their 2.1.2 Describe the atoms in each state of matter, 
properties. 



2.2 Have knowledge of atonic 2.2.1 Identify the basic parts of an atcm. 
structure. 



2.2.2 Construct models of simple atoms. 

2.2.3 Describe the properties of the proton, 
neutron, and electron. 



2.3 Have kncwiedge of 
radloac tiv^i^ty , 



2.3.1 Define isotope. 

2.3.2 Describe :ypes of radiation that ars Kiven 
off from radioactive isotopes. 

2.3.3 List situations where radioactive isotCT>e8 
are used. 
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SCIENCE 




Grade Level: 9-12 






Skills/Subject Area: Phjrslcal Science — 














Applied/Technical 




COMPETENCY GOAL 3: The leaiTner 


■ will 


understand inorganic chemistry. 






Objectives 








Measures 




3.1 


Know that the periodic 


3. 


1 


.1 


Describe the general arrattgement of the 






chart is based on prop- 








periodic table Including fsmilies and 






erties that period- 








groups. 






ically occur through- 














out the sequence of 


3. 


1 


.2 


Identify two characteristics of simple 






elements. 








elements when given a periodic chart. 




3.2 


Know that the chemical 


3. 


2 


.1 


Draw simple atoms with proper electron con- 






properties of an ele- 








figuration. 






ment are determined by 














the election configura- 


3. 


2 


.2 


List chemical properties of several elements. 






tion. 












3.3 


Know the differences 


3. 


3 


. 1 


Identify examples of common mixtures and 






between compounds and 








compounds. 






mixtures. 
















3. 


3 


. 2 


Explain how compounds differ from mixtures. 




3.4 


Know that chemical re- 


3. 


4 


.1 


Identify examples of common chemical reac- 






actions occur when two 








tions. 






or more eleiients inter- 














act. 


3. 


4 


.2 


Identify types of chemical reactions such as 














decomposit iont synthesis , and si ^gle and 














double replacement . 








3. 


4 


.3 


Distinguish between common acids, bases , and 














saltp.. 








3. 


4 


.4 


Write simple chemical equations. 








3. 


4 


.5 


Identify simple chemical names for common 














consume' products. 








3. 


4 


,6 


Predict the product of the interaction of 














an acid and base. 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Physical Science—Applied/Technical 
COMPETKJCY GOAL 3; Ti.e learner vill understand in rganic chemistry. 



Objectiv es Measures 



3.5 Know how solutions dlf- 3.5.1 identify simple solutions and nonsolutlons 
fer from nonsolutlons. when given common examples. 

3.5.2 Use the terns solute and solvent correctly. 
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SCIENCE 



Grade Level: 9-12 Skills/Suoject Area: Physical Science— 

Applied/Technical 



COMPETENCY GOAL 4: The learner will understand the basic principles of organic 
chemistry. 



Objective . 



Measures 



4.1 



Know that organic chem- 4.1.1 
istry is basically the 
study of carbon and its 

compounds. 4.1.2 



Identify common organic ccnipounds when given 
examples of organic and inorganic compounds. 



List organic compounds found in the home. 



4.1.3 Name and construct models for common organic 
compounds. 



4.2.2 Describe hov fibers can be made through the 
process of polymerization. 

4.2.3 List ways plastics are important to our 
society. 

4.2. Give examples of how the use of plastics has 
increased over the past 20 years. 

4.2.5 escribe hov/ natural latex can be coagulated 
and vulcanized. 

4.2.6 Discuss pros and cons of the products of a 
chemical industry as they relate to society. 



4.2 



Know about the major 
source of hydrocarbon 
compounds. 



4.2.1 



Describe how coal, petroleum, and natural 
3as are believed to have been formed. 
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SCIENCE 



Grade Level: 9-12 



Skills/Subject Area: Physical Science— 

Applied/Technicai 



COMPETENCY GOAL 5: The learner will understand the basic principles of mechanics. 



Objectives 



Measures 



5.1 Know about vector and 
scalar quantities. 



5.1.1 



Determine magnitude and direction between 
two points when given a map. 



5.1.2 Identify vector and scalar quantities. 

3.1.3 Investigate force vectors in the laboratory. 



5.2.2 List examples of different types of energy. 

5.2.3 Define energy. 

5.2.4 List examples of kinetic and potential 
energy. 

5.2.5 Name several energy sources. 

5.2.6 Explain why energy conservation is impor- 
tant. 

5.2.7 Name several ways that individuals can con- 
serve energy. 

5.2.8 Describe power as the rate at which work 
is performed. 

5.2.9 Demonstrate comjfton situations that have 
higher power requirements than others. 

5.2.10 Describe common ma::hines and how they assist 



5.2 Understand the nature 
of work and energy. 



5.2.1 



Identify work and nonwork situations. 



in performing work. 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Physical Science— Applied/Technical 

COMPETENCY GOAL 5: The learner will underptand the basic principles of mechanics. 



Objectives 



Measures 



5.3 Know that machines are 5.3.1 Draw and label simple machines, 
devices that assise in 

doing work. 5.3.2 Demonstrate how simple machines do work. 

5.3.3 Demonstrate how the rate of work may vary 
in common machines. 



5.4 Know that the motion of 
an object can be de- 
scribed by its velocity 
and acceleration. 



5.4.1 Describe motion by relatin^ distance » time, 
and rate, 

5.4.2 Describe the differences between ve_ocity 
and acceleration. 



5.4.3 Calculate the velocity or an object when 
given simple problems. 



5.4.4 Describe common examples of Newtcn's three 
1 aws. 



5.5 Understand the nature 5.5.1 Describe the contributions that Galileo and 
of forces. Newton made to understanding gravity. 

5.5.2 Describe the gravitational changes that 
occur as the mass of two bodies changes. 

5.5.3 Describe the gravitational changes that 
occur as the distance between two bodies 
vf ries. 

5.5.4 Demonstrate centripetal force when given 
appropriate material. 
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Grade Level: 9-12 Page 3 

Skills/Subject Area: Physical Science — Applied/Technical 

COMPETENCY GOAL 5: The learner will understand the basic principles of mechanics. 



Objectives 



Measures 



5.6 Know about fluids and 
their mechanical prop- 
erties. 



5.6.1 Identify instruments which are used to 
measure pressure. 

5.6.2 Describe fluid pressure. 

5.6.3 State practical uses of Pascal's i.aw. 

5.6.4 Grasp that fluids have weight and exert 
pressure!. 
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SCIENCE 



Grade Level: 9-12 Skills/Subject Area: Physical Science- 

Applied/ Technical 

COMPETENCY GOAL 6: The learner will understand electricity and tnapnetlsm. 
magnetism. 



Objectives 



Measures 



6,1 Know about static elec- 
tricity. 



6.1.1 Show that static electricity Involves two 
types of charged particles when given 
appropriate materials. 

6.1.2 Identify the Interaction of two charged 
objects with respect to attraction or 
repulsion. 

6.1.3 Identify electrical conductors and Insu- 
lators. 



6.2 Know that magnetism Is 
caused by similar orien- 
tation of atoms within 
certain metallic ele- 
tr.ents. 



6.2.1 Demonstrates the pattern of magnetic lines 
of force when given a bar magnet and Iron 
filings. 

6.2.2 Draw a model showing the correct orientation 
of atoms In a magnet. 

6.2.3 Draw a magnetic map of flux lines when given 
a magnet and a compass. 



6.3 Know that electric mo- 
tors and generator« are 
based on discoveries of 
Oersted and Faraday. 



6.3.1 Demonstrate that a wire carrying an elec- 
tric current produces a magnetic field. 

6.3.2 Demonstrate, when given a bar magnet, wire, 
and a compass, that a current is produced in 
a conductor passing through a magnetic field. 

6.3.3 Identify practical applications of the 
Oersted and Faraday principles. 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Physical Sclence—Applled/Technlcal 

COMPETENCY GOAL 6: The learner will understand electricity and magnetism. 



Objectives 



Measures 



6. A Know that measuring 
electric current In- 
volves the units of 
voltage, current, and 
resistance. 



6.4.1 Identify the volt as the basic unit of elec- 
tric pressure. 

6.4.2 Demonstrate how to measure voltage when 
given appropriate materials. 

6.4.3 Identify the ampere as The basic unit for 
measuring the rate of electric current flow. 

6.4.4 Demonstrate how to measure amperage when 
given appropriate materlils. 

6.4.5 Identify the ohm as the basic unit for meas- 
uring the resistance to current flow. 

6.4.6 Demonstrate how to measure electric resis- 
tance when given appropriate materials. 



6.5 Know the basic types of 6.5.1 Demonstrate how to connect batteries in a 
electric circuits. series circuit. 

6.5.2 Demonstrate how to connect batteries In a 
parallel circuit. 



6.6 Know how electric cur- 6.6.1 Identify the rectifier as a device for 
rent can be controlled changing alternating current to direct 

and altered. current. 

6.6.2 Ide.itify the transformer as a device for 
increasing or decreasing voltage in alter- 
nating current. 

6.6.3 Identify the fuse as a device for protect- 
ing circuits from overloading. 
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Grade Levels 9-12 Page 3 

Skills/Subject Area: Physical Science— Applied/Technical 

COMPETENCY GOAL 6: The learner will understand electricity and magnetism. 



Objectives 



6.7 Know that chemical re- 
actions can produce 
electricity and vice 
versa. 



Measures 



6.7.1 Demonstrate the difference between solutions 
of electrolytes and nonelectroly tes. 

6.7.2 Identify practical uses of chemical reac- 
tions. 

6.7.3 List the products from the electrolysis of 
water. 

6.7.4 Demonstrate electrolysis and electroplating. 



6.8 Know about conversion 
of electrical energy. 



6.8.1 List common electrical devlc chat convert 
electrical, energy Into heat and light 
energy. 

6.8.2 Discuss the t xflciency of different types of 
electrical conversions. 



6.9 Have a general knowl- 
edge of the mechanism 
of solid-state elec- 
tronics. 



6.9.1 Describe the function of a transistor. 

6.9.2 Name the microchip as the basic component 
of the omputer. 
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SCIENCE 



Grade Level: 9-12 Skills/Subject Area: Physical Science— 

Applied/Technical 

COMPETENCY GCAL 7: The learner will understand energy. 



Objectives 



lleasures 



7.1 Know that energy is 
transmitted by means 
of wave motxon. 



7.1.1 Describe the electromagnetic spectrum as a 
continuum of electromagnetic waves from 
radio to cosmic radiation. 



7.1.2 Describe the characteristics cf transverse 
and longitudinal waves. 

7.1.3 State how scund waves are produced and list 
their basic characteristics. 

7.1.4 Estimate the speed of sound in air by timing 
an echo return. 



7.1.5 Explain that light is a part of the electro- 
magnetic spectrum. 

7.1.6 Describe the relationship of frequency and 
color in the light spectrum. 

7.1.7 Demonstrate the behavior of light in rela- 
tion to concave and convex lenses and 
mirrors. 



7.2 Know about heat energy 7.2.1 Demonstrate and describe three processes of 
and its applications. heat transfer. 

7.2.2 Describe the differences between heat and 
temperature. 

7.2.3 Demonstrate and describe the effects of heat 
energy on the expansion and contraction of 
solids I liqr^ -^s, and gases. 

7.2.4 Describe the behavior of molecules near ab- 
solute zero* 
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Grade Level: 9-12 

Skills/Subject Area: Physical Science— Applied/Technical 
COMPETENCY GOAL 7: The learner will understand energy. 



Page 2 



Objectives 



Measures 



7.3 Have a general knowledge 7.3.] Describe the characteristics of alpha, beta, 
of nuclear energy. and gamma radiation. 

7.3.2 Explain the differences between chemical and 
nuclear energy. 

7.3.3 Distinguish between nuclear fission and 
fusion. 



7.4 Know that energy can 
be released from chem- 
ical reactions. 



7.5 Know that mechanical 

energy is derived from 
other energy sources. 



7.3.4 List practical uses of radiation. 

7.3.5 Describe ways radiation can be detected. 

7.4.1 Describe examples of chemical energy. 

7.4.2 Describe the electron as basic to chemical 
energy. 

7.4.3 Describe the terms endothermic and exo- 
thermic. 

7.5.1 Describe power as the rate at which work is 
performed. 

7.5.2 Name several common machines and describe 
how they assist in perfui*ming work. 

7.5.3 Make a simple machine when g^ven appropriate 
materials. 
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Biology Outline 



1. The scientific background 

1.1 Nature of eci^ncL 

1*2 Methods of science 

1 3 Limitations of science 

1.4 Technology of science 

2. The Nature of Life 

2.1 The science of life 

2.2 The differences between living and nonliving things (characteristics 
of life) 

2.3 The cell (structural basis of life) 

2.4 The ch-miPtry of life 

2.5 Dynamic equllJ' .lum (homeostasis:) 

3. The Continuity of Life 

3.1 Heredity 

3.2 Genetics 

3.3 Organic variation 

3.4 Diversity anions, living things 

4. Organic (\natomy, Physlolr*;,y, Taxonomy) 

4.1 Anatciy and ph>slolog3 , taxonomy 

4.2 Major representatives of Kingdoms of living tl:lngs 

5. Behavior of Living Tnlngs 

5.1 Behavior and survival 

5.2 Plant tropism 
5. Innate behavior 

5.4 Learned behavior 

5.5 Biological rhythms 

5.6 Environmental effects 

6. "iology of Humans 

6.. Human origin and development 

6.2 Human anatomy 

6.3 Hniran physiology 

6.4 Humrn reproduction 

6.5 Health-related biology 
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7. 



Ecology 



/ . 1 Populations 

7.2 Conununltles 

7.3 Eco vstems 

/.4 Humans and the environment 
8. Dynamics of Biology to People 

8.1 Biological advances 

8.2 Current societal Issues In biology 

8.3 Blolcgy-related careers 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Bl jlogy— Academic 

COMPETENCY GOAL 1: The learner will understand the nature and relaMoriGhip of 
science to human eideavor. 



Objectives 

1.1 Know about the nature l.l.l 
of science. 



Measures 



Give examples of sci^^nce thpt exemplify it 
as a body of factual Information, a set of 
theories, and a set of procedures for find- 
ing facts and developing theories. 



1.1.? Relate examples of scientific theories that 
have been dlsprover and sciencific f:ict55 
that have changed. 

1.1.3 Give the scientific evidence to support lI.s 
theory of evolution. 



1.2 Understand the methods 1.2.1 Perform laboratory exercises that use 
of science. process skills such as observing, 

hypothesizing, interpreting data, and 
formulating conclusions. 

1.2.? Provide at least one example of each of th»^ 
fo'.Jowlng: a scientific discovery based on 
many years of invrstigatioi , .ind one result- 
ing from an unplanned occurrence. 

1.2.3 Suggest at least one approp*"* ate , con- 
trolled experiment for solv a problem. 

1. ♦ Explain the purposes a hypothesis sBrves 
In scientific problem solving. 

1.2.5 Give examples of problems or questions that 
cannot b^ solved by scierce because a con- 
trv^lled, repeatable experiment cannot be 
performed (e.g., the origin of the uni- 
verse) . 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Biol gy — Academic 

COMPETENCY GOAL 1: The learner will understand the nature and relationship of 
science to human endeavor. 



Objectives Measures 

1.3 Know the limitations 1.3.1 Explain the limits of time, experience, and 

of science. society on scientific problem solving when 

given an example of a problem facing past 
generations . 

1.3.2 Describe several factors that have deterred 
scientists from finding solutions to some 
major problems. 

1.3.3 Give several advantages and disadvantages 
of society's dependence on science and tech- 
nology. 

1.3.4 Defend or refute the statement that science 
will solve all the environmental problctns 
induced by people. 



1.4 Know abouL' the tech- 1.4.1 Give examples of technological procedures 

nolo'^,y of science. available now that did not exist 10 years 

earlier. 

1.4.2 Give examples of ca? eers that have been 
created in the past 10 years to implement 
new technological procedures. 

1.4.3 Discuss the benefits and dangers associated 
with one or more applications of modern 
technology (e.g., genetic engineering 

or biotechnology}. 



188 

182 



SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Biology — Academic 

COMPETENCY GOAL 2: The learner will understand the nature of life. 



Objectives _ M easures 

2.1 Understand that bijlogy 2.1.1 Provide an accurate definition of biology, 
is the science of life 

and has many different 2.1.2 Name and define the major divisions of 
components. biology such as botany, zoology, genetics, 

microbiology, and ecology. 



2.2 Know the differences 
between living and 
nonliving things. 



2.2.1 List and discuss the differences and simi- 
larities between living and nonliving things. 

2.2.? Defend or refute the belief that a virus is 
a living thing. 



2.2.3 Demonstrate an understanding of the law of 
biogenesis. 
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Grade Level: 9-12 Page ? 

Skills/Subject Area: Biology — Academic 

COMPETENCY GOAL 2: The learner wil] understand the nature of life. 



Objectives 



Measures 



2.3 Know about the cell, 
the basic unit 3f 
living things. 



2.3.1 Identify the cell as the basic unit of which 
living things are composed. 

2. '^.2 Name and describe the structure and function 
of common structures found In all cells. 



2.3.3 Name the structures unique to prokaryotic 
cells, to eukaryotlc cells, to viruses, to 
plant cells and to animal cells and describe 
the function of each. 



2.3.4 Explain the factors that limit the size of 
a living cell. 

2.3.5 Discuss historical events and evidence which 
have CO ributed to knowledge of the cell. 

2.3.6 Correctly diagram ar.'^ identify specialized 
cells observed in the- laboratory, explaining 
adaptations unique to each type (e.g., 
elodea, onion, cheek, red/white blood 

ce3 Is, bacteria) . 

2.3 7 Discuss with examples the principle that the 
form ol a cell id an adaptation to its per- 
formance. 



2.3.8 Describe the structure, properties, and 
functions of biological membranes. 
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Grade Level: 9-12 Page 3 

Skills/Subject Area: Biology — Academic 

COMPETENCY GOAL 2: The learner will understand the nature of life. 



Objectives Measures 

2.4 Understand chemical 2.4.1 Name and describe the application of chemical/ 

process'^s of life, physical laws such as atomic structure, bond- 

ing, chemical reactions, and movement of 
molecules to living materials. 



2.4.2 Describe the structural properties and func- 
tions of the four basic types of complex 
molecules associated with life: carbohy- 
drates, lipids, proteins, and nucleic acids. 

2.4.3 Perform tests to Identify the presence of 
/carbohydrates, lipids, 2nd proteins when 
given unknown samples of organic material. 

2.4.4 Predict the direction in which water will 
travel when conducting an experiment on os- 
mosis. 



2.4.5 Explain the special roles that water plays 
in living systems: solvent, transport 
medium, and essential component in many 
biochemical reactions (digestion, synthesis, 
photosynthesis, and respiration). 

2.4.6 Explain the significant events in such cell 
processes as intracellular respiration, di- 
gestion, photosynthesis t and protein syn- 
thesis. 



2.4.7 Describe the effects of various environ- 
mental variables on respiration, digestion, 
and/or photosynthesis. 
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Grade Level: 9-12 Page A 

Skills/Subject \rea: Biology— Academic 

COMPETENCY GOAL 2: The learner will understand the nature of life. 



Objectives Measures 



2.5 Know that Ifving things 2.5.1 Define homeostasis as a self-regulating or 
exist in a state of dy- steady-state condition. 



namic equilibrium. 



7.5.2 Give examples of homeostatic mechanisms in 
both plants and animals (e.g., opening 
and closing of stomata in leaves, osmotic 
tegulation, blood gases). 

2.5.3 ^rcdict the fate of cells iii hypertonic, 
isotonic 9 and hypotonic solutions and ex- 
plain the reasons for each result* 
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Grade Leval: 9-12 



SCIENCE 

Skills/Subject Area: Biology—Academic 



COMPETENCY GOAL 3: The learner will have an understanding of the continuity of 
life. 



Objectives 



Measures 



3.1 Know that living things 
receive characteristics 
fiom the parent organ- 
ismCs) . 



3.1.1 Describe asexual reproduction and explain 
why it results in identical offspring. 

3.1.2 Defend the statement that ase^:ual repro- 
duction is advantageous in stable environ- 
ments and disadvantageotts in charging 
environments . 

3.1.3 List several organisms that reproduce 
asexuall^'. 



3.1.4 Describe cellular events during sexual 
reproduction. 



3.1.5 Explain or illustrate how meiosis produces 
cells that vary in genetic makeup 

3 .0 Defend the statement that sexual reproduc- 
tion is advantageous in changing environ- 
ments but less advantageous in stable ones. 

3.1.7 Compare and contrast mitosis and meiosis. 

3.1.S Compare and contrast sexual and asexual 

reproduction. Including the advantages and 
disadvantages of each. 

3.1.9 Provide several examples of unicellular and 
multicellular organisms thp i-.ndergo sexual 
reproduction. 

3.1.10 Explain alternation of generation and the 
advantages of this process. 

3.1.11 Discuss the effects of both heredity and 
envlroninent on a human trait such as Intelli- 
gence, susceptit '1 Ity to cardiovascular dis- 
ease, or longevity. 
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Grade Level: 9-12 

Skills/Subject Area: Biology—Academic 



Page 2 



COMPETENCY GOAL 3: The learner will have an understanding of the continuity of 
life. 



Objectives 



Measures 



3.2 Know that genes com- 
oosed of DNA are re- 
sponsible for inherited 
characteristics. 



3.2.1 Describe the structure of DNA and its func- 
tion as the basic hereditary material by 
controlling cellular activity via control 
of the cell's enzyme systems. 

3.2.2 Describe the method by which DNA replicates 
itself. 



3.2.3 Explain genetic mutation and ita possible 
effect(s) on the cell and the total organism. 

3.2.4 Explain the probable cause and effect rela- 
tionship between known mutagens and cancer, 
and name at least two substances people 
might encounter in their daily lives that 
are considered mutagens. 



3.3 Know that organic vari- 
ation is Important and 
necessary for species 
survival. 



3.3.1 Explain how the recombination of DNA is the 
basis for hereditary variation. 



3.3.2 



Explain, p-fven a population case study, how 
the variations within the population promote 
species survival. 



3.3.3 Explain and give examples of how species are 
able to survive environmental changes. 

3.3.4 Desciibe the influence of mutation, selec- 
tion, migration, and genetic drift on the 
equilibrium of j;'»;iotype frequencies In sex- 
ually reproducing large populations. 

3.3.5 Define evolution as the result of changes in 
gene frequencies of populations over time. 

3.3.6 Explain why the frequency of some inherit- 
able diseases, such as diabetes, is increas- 
ing in the U.S. pop'jlatlon. 

3.3.7 Cite applications of the recombinant DNA 
technology. 
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Grade Level: 9-12 Page 3 

Skills/Subject Area: Biology — Academic 

COMPETENCY GOAL 3: The learner will have an understanding of the continuity of 
life. 



Objectives Measures 

3.4 Knew about the diver- 3.4.1 Design a dlchotomous key for a group of famll- 
slty of living things. lar objects (e.g., cars, pencils, shoes, 

notebooks) . 

3.4.2 Design a dlchotomous key for a given sample 
of pi nt materials. 

3.4.3 Devise several classlf ic*itlon systems based 
on similar characteristics vrhen given a list 
of animals or plants. 
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SCTFNCE 

Grade Level: 9-12 Skills/Subject Area: Biology—Academic 

COMPETENCY GOAL 4: The learner ^ill have an understanding of the nature of 
organisms • 

Objectives Measures 



4.1 Have a general krowl- 4.1.1 Supp >rt, with examples, tne principle that 
edge of anatomy and an organism's activity, size, and habitat 

physiology of organisms. determine the nature of the digestive, 

respiratory, excretory, and transport 

systems. 

4.1.2 Describe various transport systems used by 
multicellular crpanisms ose cells are too 
distant from the environment to obtain mate-- 
rials by diffusion (e.g., xylem/phloem cir- 
culatory systems). 

4.1.3 Explain the function of extracellular diges- 
tion and respiration. 

4.1.4 Give evidence that the feature all respi- 
T^atory devices have in conmion is that they 
expose £ moist membrane wO the environment. 

4.1.5 Describe the mechanisms of control and coor- 
dination: 

a. within cells by DNA and concentrations 
of materials; 

b. between cells by hormones and nervous 
systems; 

c. between organisms by hormones, phero- 
mones, and other chemicals. 

4.1.6 Give examples of feedback control mechanisms. 

4.1.7 Discuss the simi^ rrities and differences of 
neural and hormonal coordinating systems. 

4.1.8 Describe examples of systems In multicel- 
lular organisms that provide support and 
movement. 

4.1.9 Describe wayf? in which different Inds of 
multicellular plants and animals reproduce 
and undergo development. 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Biology — Academic 

COMPETENCY GOAL A: The learner will have an undei standing of the nature of 
organisms. 



Objectives _^ Measures 

4.2 Have a general knowl- 4.2.1 Use a given classification system to find 

edge of major repre- the organism's species name when given suf- 

sentatlvea of kingdoms flclent features of an organism, 
of living things. 

4.2.2 Describe the binomial system of nomenclature. 

4.2.3 Matcu major characteristics of various 
microorganisms, higher plants, vertebrates, 
and Invertebrates with the appropriate phyla. 

4.2.4 State advantages of a biological clas- 
sification system. 
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Grade Level : 9-12 



SCIENCE 

Skills/Subject Area: Biology — Acadeiric 



COMPETENCY GOAL 5: The learner will have an understanding of the hehavlor of 
living things. 



Objectives 



Measures 



5,1 Know that for all organ- 5.1.1 
Isms , survival requires 
suitable responses to the 
exterral environment. 

5.1.2 



List several examples of conponents of 
behavior such as Irritability, habituation, 
avoidance, and learning. 

Conduct an experiment to Investigate the 
effect(s) of selected environmental 
variables on the behavior of a selected 
organism (e.g., the effect of light on pro- 
tozoa or pill bugs). 



5.1.3 Justify the role of behavioral adaptation 
In nat'iral selection. 



5.2 Have a general under- 5.2.1 Provide examples of behavioral responses by 
standing of plant tro- plants to changes In their environment and 

pism. explain .he chemical basis for each. 



5.2.2 Explain that a tropisni In a plant Is anal- 
ogous to a taxis in an animal, being an 
r entatlon in an organism In respect to 
c stimulus. 



5.3 Have a general knowl- 5.3.1 Explalr that the taxes, reflexes, and In- 
ledge of Innate be- stlnct are Innate behaviors since they are 

havlnr. genetically b .sed. 



5.3.2 Trace the evolution of animal behavior in 
Invertebrates. 



5.3.3 Explain why all Individuals of a species ex~ 
hlblt certain common behaviors, vet may 
^Iso display some variation in their 
behavioral patterns. 
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Grade Level: 9-12 

Skills/Subject Area: Biology — Actdemlc 



Page ? 



COMPETENCY GOAL 5: The learner will have an understanding of the behavior of 
living things. 



Objectives 



5.4 Know the character- 
istics of learned 
behavior. 



Measures 



5.4.1 Cite examples of imprinting* habituation, 
and associative learning. 

5.4.2 Discuss ideas and theories relative to how 
memory occurs. 

5. .3 Compare and contrast instinctive and learned 
behavior giving the benefits and limitations 
of each. 



5.5 Know about biological 
rhythms. 



5 5.1 Discups the importance of internal clocks 
In organisms including humans. 

5.5,2 Give the effects and explain the .cause of 
"jet lag." 



5*6 Have a general knowl- 
edge of environmental 
effects and behavior* 



5.6.1 Give examples of ways in which the physical 
environment affects behavior such as season- 
al migration and effects of light on repro- 
duction in birds. 

5.6.2 Give examples of ways in which the bJotic 
environment affects behavior. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Biology —Academic 



COMPETENCY GOAL 6: The learner will have an understanding of the biology of 
humans . 



Objectives 



6.1 Understand the nature 
of human origin and 
development . 



Measures 



6.1.1 Compare and contrast theories related to the 
origin and development of humans. 

(>.1.2 Give evidence to support the theory of 
evolution. 

6.1.3 Trace the societal development of humans 
using fossil records for evidence. 



6.2 Have a general knowl- 
edge of human anatomy, 



6.2.1 Label and describe the gross structure of 
each major system of the human body. 

6.2.2 Label and describe the internal structure of 
selected tissues and organs. 



6.3 Have a general knowl- 
ledge of human phys- 
iology. 



6.3.1 List the major functions of each organ com- 
posing the major body systems. 

6.3.i; Explain how the human body Is regulated by 
neural and hormonal interaction. 



6. A Have a general knowl- 
ledge of human repro- 
duction. 



6.A.1 Explain the process of human reproduction, 

including neural and hormonal control of the 
reproductive process. 

6.4.2 Cite an example of fe^^dback control and ex- 
plain the importance of this regulatory 
mechanism. 

6.4.3 Discuss the various methods and means of 
preventing conception. 

6.4.4 Explain the process of in vitro fertil- 
ization. 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Biology — Academic 

COMPETENCY GOAL 6: The learner will have an understanding of the biology of 
humans* 



Objectives 



Measures 



6*5 Have a peneral knowl* 
edge of major genetic 
and environmental fac- 
tors that affect 
health. 



6.5.1 List several known or suspected carcinogens. 
Including the common source of contact and 
the organs generally affected by each. 

6.5.2 Explain the cause ^ prevention, and (if pos- 
sible) cure for some major diseases caused 
by inherited traits, nutritional deficien- 
cies, and pathogenic organisms. 

5.5.3 Discuss the influence of antibiotics on 
human health. 

6.5.4 Explain the increased incidence of diabetes 
in the human population. 

6.5.5 Discuss the relative importance of heredity 
and environment on a given disease such as 
heart disease or diabetes. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Biology—Academic 

COMPETEhCY GOAL 7: The leamer will have an understanding of ecology. 



Objectives 



7 • 1 Understand the nature 
of populations. 



Measures 



7.1.1 Define the term population and discuss sev- 
eral factors that may affect the dynamics of 
population growth. 

7.1.2 Cite some ways in which large and small pop- 
ulations are alike and different. 

7.1.3 Define species in erms of populations. 

7.1.4 Prepare a map showing the location(s) of 
endangered plant and animal species in 
North Carolina. 



7.2 Understand the nature 
of communities. 



7.2.1 Define community and explain the inter- 
actions of populations of a given biotic 
community. 



7.2.2 Discuss the concept of succession. 



7.3 Understand the nature 7.3.1 Identify the tiotic and abiotic parts of a 
of ecosystems. given ecosystem. 

7.3 2 Trace the energy flow and identify trophic 
levels within a given ecosystem. 

7.3.3 Identify symbiotic interactions and predator/ 
prey relationships within a given ecosystem. 

7.3.4 DiscusfiJ the water, carbon, and nitrogen 
cycles within a balanced ecosystem. 

7.3.5 List and describe characteristics of major 
biomes. 

7.3.6 Explain why North Carolina has such a 
multitude of different ecosystems* 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Biology—Academic 

COMPETENCY GOAL 7: The learner will have an ur 'erstanding of ecology. 



Objectives Measures 



7.4 Have a general knowl- 7.4.1 Identify and d>5scribe positive and negative 
edge of the influences effects people have lad» and are currently 

of human activity on having» on the environment, 

the environiaent . 

7.4.2 Discuss environmental issues related to 

human influences such as the use of pesti- 
clxies and herbicides in agriculture, endan- 
gered species, and acid rain. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Biology — Academic 



COMPETENCY GOAL 8: The learner will have an understanding of how the dynamics of 
biology are relevant to people. 



Objectives 



Measures 



8.1 Know about advances and 
discoveries In biology. 



8.1.1 Cite several major advances In the history 
of biology such as the development of peni- 
cillin. 

8.1.2 Cite several advances In biological scleiice 
areas that have been reported In the media 
within the past year. 



8.2 Know that many current 
societal Issues are 
related to biology. 



8.2.1 Summarize personal, societal, and environ- 
mental consequences of recent ivances or 
human practices related to biological 
sciences such as genetic engineering, 
polluting Industries, drug abuse, medical 
practices, and destruction of wildlife 
habitats for human use. 

8.2.2 Debate the benefits and hazards associated 
with selected biological/societal Issues. 

P. 2. 3 Defend or refute the value of current tech- 
nology such as biotechnology and the use of 
pesticides. 



8.3 Know that many careers 
are available in the 
biological sciences. 



8.3.1 Name several careers related to the bio- 
logical sciences. 

8.3.2 Outline the tralrlng requirements and de- 
scribe the job outlook for a biological 
science-related career. 

8.3.3 Discuss/predict future trends In biological 
science-related careers. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Biology-- 

Appl led/Technical 



COMPETENCY GOAL 1: The learner will understand the nature and relationship of 
science to human endeavor. 



Objectives 



Measures 



1 . 1 Know about the nature 
of science. 



1.1.1 Explain the meaning of the statemert: "Sci- 
ence Is both a body of knawxedge and a proc- 
ess." 

1.1.2 Give examples of scientific theories that 
have been dlsproven and -scientific facts 
that have changed. 

1.1.3 Name the scientific evidence to support the 
theory of evolution. 



1.2 Understand the methods 
of science. 



1.2.1 State the procedures Involved In conducting 
an experiment. 



1.2.2 Design a simple investigation that contains 
the essentials of scientific methods. 



1.3 Know the limitations 
of science. 



1.3.1 Discuss the limitations of sciences (e.g.» 
cannot make value judgments > cannot give 
answers to that which cannot be measured » 
and should not be subjective). 

1.3.2 State several areas in which medicine has 
advanced and identify some other areas in 
which there has been no advance and give 
reasons for both. 



1.3.3 Discuss some ways in which dependence on 

science and technology is an advantage and 
some ways in which it is a disadvantage. 
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Grade Level: 9-12 



Page 5 



Skills/Subject Area: Biology— Applied/Technical 



COMPETENCY GOkL 1: The learner will understand the nature and relationship of 
science to human endeavor. 



Objectives 



Measures 



1.4 Know about the tech- 
nology of science. 



1.4.1 Give examples of the everyday application of 
science* especially biology* to living things. 



1.4.2 Explain that technology is the application 
of science. 

1.4.3 Discuss whether technology is good* bad, or 
both by giving examples such as nuclear 
medicine, nuclear energy, and nuclear weap- 
ons. 

1.4.4 Name one or more contributions of the space 
program to our everyday life. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area; Biology— 

Applied/Technical 



COMPETENCY GOAL 2: The learner will have an understanding of the nature of life. 



Objectives 



Measures 



2.1 Understand that biology 
Is the science of life 
and has many different 
compon' nts. 



2.1.1 Match job titles In the biological sciences 
with job descriptions. 

2.1.? Define biology as the science of life. 



2.2 Know the differences 2.2.1 List characteristics of living things, 

between living and non- 
2.2.2 Discuss the difficulties in distinguishing 
living from nonliving things. 



living things. 



2.3 Kno». about the cell, 
the basic unit of 
living things. 



2.3.1 Identify the basic unit (the cell) of which 
living things are composed. 

2.3.2 List major structures found all cells. 

2*3.3 Explain that cells vary in size, structure, 
and function. 

2.3.4 Diagram cells observed in the laboratory 
(e.g., cheek, onion, elodea). 

2.3.5 List major structural differences in plant 
and animal cells. 

2«3.6 Explain that cancer is rapid cell division 
and growth of nonspecla] Ized cells. 



2.4 Understand chemical 
processes of life. 



2.4.1 Name some basic chemical elements found in 
all living things. 

2.4.2 Name the basic classes of compounds found 
in all organisms and name their "building 
blocks." 

?.4.3 Exolain in general terms the processes of 
photosynthesis and respiration. 

2.4.4 Explain why photosynthesis and respiration 
are important to both plants and animals. 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Biology — Applied/Technical 

COMPETENCY GOAL 2: The learner will have an understanding of the nature of life. 



Objectives 



Measures 



2*5 Know that living things 
exist in a state of 
dynamic equilibrium. 



2.5.1 Define » in simple terras, what is meant by 
homeostasis. 



2.5.2 Explain that individual cells must exist, in 
a balanced condition with materials moving 
in and out of each cell. 

2.5.3 Explain how a fever is related to homeo- 
stasis. 

2.5.4 Predict what will happen when a potato slice 
is placed in very salty water. 



208 



ERLC 



2 *2 



Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Biology—Applied/Technical 



COMPETENCY GOAL 3: The learner will have an understanding of the continuity of 
life. 



Objectives 



Measures 



3.1 Understand that living 3.1.1 Explain the relationship of genetics to 
things receive character- heredity. 



Istics from parent 
organisms. 



3.1.2 Cite some obvious inherited human traits 
(e.g., tonguo rolling, attached ear lobes). 

3.1.3 Tell why a child may have more character- 
istics of one parent than the other based 
on dcninant and recessive genes. 

3.1.4 Support the contention that living things 
receive their characteristics from their 
parents. 

3.1.5 Compare and contrast asexual and sexual 
reproduction. 

3.1.6 Illustrate the differences in meiosis and 
mitosis with simple diagrams. 

3.1.7 Discuss the effects of both heredity and 
environment on human traits such as intelli- 
gence and longevity. 



3.2 Know the genes composed 
of DNA are responsible 
for inherited char- 
acteristics. 



3.2.1 State that chromosomes contain DNA. 

3.2.2 Stati that each parent contributes half of 
the chromosomes in sexual reproduction. 

3.2.3 Name severax substances that people may en- 
counter that are known or suspected mutagens. 
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Grade Level: 9-12 

Skills/Subject Area: Biology—Applled/Technlcal 



Page 2 



COMPETENCY GOAL 3: The learner will have an understanding of the continuity of 
life. 



Objectives 



Measures 



3.3 Know that organic vari- 
ation is important and 
necessary for species 
survival. 



3.3.1 Explain the importance of variations within 
a population. 

3.3.2 Define mutation and list some forces that 
bring about such changes. 

3.3.3 Discuss the commercial importance of hybrids 
in crops and animals. 

3.3.4 Discuss why the frequency of some inherit- 
able diseases such as diabetes Is increasing 
in the population of the United States. 



3.4 Know about the diver- 3.4.1 Devise a classification system when given a 
sity of living things. diverse collection of objects (e.g., 

buttons, leaves, animal pictures). 

3.4.2 Design a dichotomous key for a given sample 
of leaves. 

3.4.3 Explain why a widely accepted taxonomy is 
import anc. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Biology—Applied/Technical 

COMPETENCY GOAL The learner will have an understanding of the nature of 
otganlras* 



Objectives 



Meafiures 



4*1 Have a general knowl- 
edge of the anatomy 
and physiology of or- 
gar Isms* 



4.1.1 List the various funct >ns that all living 
things must perform (i.e., ingestion, di- 
gestion, respiration, reproduction, ex- 
cretion) . 

4.1 2 Explain how the major life fuixtlons are 
cax i out by one-cell organisms. 

4.1.3 Trace the development of the major life 

functions through the plant and animal king- 
doms* 
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Grade Level: 9-12 



Page 2 



SItllls/Subject Aiea: Blology—Applled/Technlcal 



COMPETENCi GOAL 4: The learner will have an understanding of the nature of 
organising. 



Obj ectiv^s 



Measures 



4.2 Rave a general knowl- 
edge of major repre- 
sentatives of king- 
doms of living things. 



4.2.) 



Identify from a list of familiar diseases 
those caused by bacteria and those caused 
by viruses. 



4.2.2 



Discuss the importance of b^ cterial control 
in food preparation and especially in home 
canning. 



4.2.3 Summarize the biological processes involved 
in sewage treatment using a flow diagram. 

4.2.4 Construct a food chain to show the impor- 
tance of algae and protozoans. 

4.2.5 Explain how lichens illustrate mutualism 
and identify them ap primary soil builders. 

4.2.6 Give examples of how fungi are helpful and 
harmful. 

4.2.7 Explain some important roles of mosses and 
ferns both now and in the pa&t. 

4.2.8 State the characteristics cf seed plants. 

4.2.9 Describe the differences among annuals, 
biennials, and perennials. 

4.2.10 Name the major groups of invertebrates and 
identify their environments. 

4.2.11 Identify those invertebrates that are eco- 
nomically important to the seafood industry. 

4.2.1? Name the major kinds of vertebrates and 

tell about the kinds of environments vith 
which each kind is associated. 

4.2.13 Match major kin-t's ' ^ vertebrates with their 
characteristic 

4.2.14 Compare the economic importance of verte- 
brates wi.h that of invertebrates; include 
beneficial or harmful affects. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Biology— Applied/Technics 



COMPETENCY GOAL 5: The learner will have an understanding of the behavior of 
living things. 



Obje c tives 



Measures 



5.1 Know that for all 5.1.1 
organisms 9 survival 
requires suitable 
responses to the e:c- 
t ernal env iroriment . 5.1.'. 



List several examples of components of 
behavior such as irritability, habituatioi, 
avoidance, and learning. 

Interpret the results of an experiment to 
investigate the effect(s) of an environ- 
mental variable on the behavior of an or- 
ganism (e.g., the effect of temperature or 
moisture on pill bugs). 



5.2 Eive a general knowl- 
edge of plant tropism. 



5.2.1 Cite examples of tropisms such as gravity, 
light, touch, and water. 

5.2.2 Demonstrate some iropic responses using 
young plants. 

5.2.3 Discuss reasons why each type of tropism is 
important a plant. 



5,3 Have a general knowl- 
ledge of innate be- 
havior. 



5.3.1 Explain that reflexes and instincts are 
innate behaviors since they are geneti- 
cally inherii:ed. 



5.3.2 Give examples of reflexes and inrtinct 
behavior. 



5.4 Know the character- 
istics of learned 
'>ehavior. 



5.4.1 Explain that learned behavior develops on 
the basis ot experiences. 

5.4.2 Define and give examples of learned be- 
havior. 



5.4.3 Discuss ideas and theories relative to how 
memory occurs. 
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Grade Level: 9-12 

Skills/Subject Area: Biology — Applied/Technical 



Page 2 



COMPETENCY GOAL 5: The learner will have an understanding of the behavior of 
living things. 



Objectives 



5.5 Know about biological 
rhythms ^ 



Measures 



5.5.1 Discuss the Importance of Internal clocks 
In organisms Including humans. 

5.2 Give several examples of biological rhythms. 

J. 5. 3 Name several environmental cues that govern 
biological rhythms. 



5.6 Have a general knowl- 
edge of environmental 
effects on behavior. 



5.6.1 Discuss animal migration as an example of 
a se^^sonal environmental factor. 

5.6.2 Summarize animal responses to seasonal 
changes other than migration. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Biology— Applied/Technical 



JOMPETENCY GOAL 6: The learner will have an understanding of the biology of 
humans • 



Objectives 



Measures 



6*1 Know the nature of 
human origin and de- 
velopment • 



6. 1*1 Discuss some of the theories related 
to origin and development of humans. 

6.1.2 Give evidence to support the theory of 
evolution. 

6.1.3 Explain the limitations of science in proving 
the exact origin of humans. 



6.2 Hfive a general knowl- 
ledge of human anatomy. 



6.2.1 Match pictures of body systems with the 
appropriate names and functions. 

6.2.2 Name and describe major organs of major 
human body systems. 

6.2.3 Describe how skin color is produced in 
humans and how skin color relates to the 
environment. 



6.3 Have a general knowl- 
edge of human phys- 
iology. 



6.3.1 Describe the functions of the major body 
organs and the systems to which they belong. 

6.3.2 Discuss the effects of diseases (nutritional, 
pathogenic, genetic) upon the physiology of 
the human body. 



6.4 Have a general knowl- 
edge of human repro- 
duction* 



6.4.1 Describe the anatomy and physiology of 
humans as related to reproduction. 

6.4.2 Identify and discuss various opinions and 
ideas related to sexuality issues (e.g., 
dating, sexual roles). 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Biology— Applied/Technical 

COMPETENCY GOAL The learner will have an understanding of the biology of 
humans • 



Objectives 



Measures 



6.5 Have a knowledge of 
major genetic and 
environmental factors 
that affect health. 



6.5.1 Match a list of major nutrients with a list 
of the function of those nutrients as they 
relate to human health. 

6.5.2 Explain why good nutrition is especially 
important during adolescence. 

6.5.3 Cite examples of pioblems and diseases which 
arise from poor hygiene. 

6.5.4 Explain the rause, prevention, and treatment 
of selected diseases produced by inherited 
traits, nutritional def 1 -^f incies, and 
pathogenic organisms. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Biology—Appl led /Technical 

COMPETENCY GOAL 7: The learner will have an understanding of ecology. 



Objectives Mea su res 



7.1 Know about the nature of 7.1.1 Compare the characteristics of various 
populations • populations including numbers of births, 

deaths, and Individuals. 



7.1.2 Describe the growth ^f a natural population 
and list factors th affect the status of 
that population* 

7 1,3 Make predictions about tha behavlo; of a 
population based on tactual Information. 

7.1.4 Apply principles learned about animals to 
human populations and make predictions about 
population problems of humans « 

7.1.5 Identify the various populations In a pic- 
ture of an ecosystem* 

7*1.6 Prepare a map showing the location(s) of 
endangered plants a^d animals in North 
Carolina. 



7,2 Know al out the nature 7.2*1 De'^cribe different kinds of communities, 
of communities. 

7.2.2 Identify examples of producers, consniRers, 
and decomposers. 

7.2.3 I'^entify several food chains in nature. 

1.4. A Describe the interactions -^f members of the 
blotlc com'^ 'nlty when gi-^n a sample eco- 
system. 
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Grade Level? 9-12 Page 2 

Skills/Subject Area: Biology—Applled/Technlcal 

COMPETENCY GOAL 7: The learner will have an understanding of ecology. 



Objectives 



Measures 



7.3 Know about the nature 
of ecosystems* 



7.3.1 



List blotlc and abiotic factors when given 
a picture of an ecosystem. 



7,3,2 Select the producers, first-order consumers, 
second-order consumers, and decomposers when 



7.3.3 Select specific key food chains when given 
a food web. 

7.3.4 Identify water, carbon, and nitrogen cycles 
in a balanced ecosystem. 

7.3.5 List and describe characteristics of major 
biomes. 



7.A.2 Discuss environmental issues related to 

human influences such as the use of pesti- 
cides and herbicides in agriculture, endan- 
gered species, and acid rain. 



given a food web. 



7.4 -ave a general knowl- 
edge of the influences 
of human activity on 
the environment. 



7.4.1 



Discuss humans and their relationships to 
the environment from both a positive and 
negative viewpoint. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Biology — Applied/Technical 



COMPETENCY GOAL 8: The learner will have an understanding of how the dynamics of 
biology are relevant to people. 



Objectives 



Measures 



8.1 Know about advances 
and discoveries in 
biology. 



8 1.1 Cite several major advances in the history 
of biology such as the development of peni- 
cillin. 

8.1.2 Select examples from newspapers, magazines, 
and TV of recent discoveries and advances 
in biology. 

8.1.3 Discuss the possible effects of recent de- 
velopments in biology on society. 

8.1. A Name one or more biological experiment b that 
are part of the space program. 



8.2 Know that many cur- 
rent societal issues 
are related to biology. 



8.2.1 Debate moral and ethical issues such as 
world hunger, population control, alternate 
energy sources, pollution ontrol, world 
resources allocation, endangered species, 
and genetic engineering. 

8.2.2 List several factors involved in a bio- 
ethical issue. 



8.3 Know that many careers 8.3.1 List career opportunities available in 

are avi^llable in the biology that require various levels of edu- 

blological sciences. cation. 

8.3.2 Describe the wide range of possible work 
environments for biology careers. 



ERLC 



219 

213 



Earth Science Outline 



1. Introduction to Earth Science 

1.1 Earth science as a varied group of sciences 

1.2 The earth as a body In space 
1*3 Location and mapping 

1.4 Careers In earth science 

K5 Recent advances and societal Issues 

2. Minerals 

2*1 Fcrmatlon 

2.2 Composition 

3. Teutonics 

3.1 Composition of the earth 

3*2 Pl&te tectonics and dlas trophism 

3.3 Volcanlsm 

4* Geophysical Processes 

4 • 1 Igneous 

4.2 Sedimentary 

4.3 Metamorphlc 

4.4 Land formation 

4.5 Weathering 
4*6 Soil formation 

5. Historical Geology 

5.1 Unlformltarlanlsm 

5.2 Geologic time scale 

6. Meteorology 

0.1 Structure of the atmosphere 

6.2 Energy — radiation 

6.3 Heat transfer processes 

6.4 Circulation 

6.5 Clouds and precipitation 

6.6 Cyclones and anticyclones 

6.7 Severe weather conditions 

6.8 Forecasting 

7 • Climatology 

7.1 Nature and physical factors of climate 

7.2 Climate types 

7.3 Pollution (air) climatic effects 
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8. 



Oceanography 



8.1 Scientific study of the ocean 

8.2 Extent of earth* 8 surface water 

8.3 Circulation of ocean water 

8.4 Water (hydrologic) cycle 

8.5 Submarine topography 

8.6 Resources from sea water 

8.7 Vertical structure 

8.8 Composition and characteristics of sea water 

8.9 Waves 

8.10 Shoreline modification/erosion 

8.11 Tides 

9. Astronomy 

9.1 Tools of astronomy 

9.2 Theories of origin 

9.3 The solar system 

9.4 The earth/moon system 

9.5 Beyond the solar system 

10. Space Exploration 

10. 1 History 

10.2 Rockets 

10.3 Escape and orbital problems and principles 

10.4 Satellites and space probes 

10.5 Present and future 

11. Resources and Environment 

11 1 Earth's resources 

11.2 Environment 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area? Earth Science — Academic 

C0i4PETENCY GOAL 1: The learner will have a general understanding o£ earth science. 



Objectives 



Measures 



1.1 Knov that earth science 1.1.1 
Is a varied group of 
sciences employing many 
techniques to Investi- 
gate the earth. 1.1.2 



Explain the nature of studies In astronomy, 
geology, meteorology, climatology, and ocean- 
ography. 

Explain how the various branches of the earth 
rcJences relate to one another when given 
their descriptions. 



1.2 Know that the earth 1.2.1 Provide evidence that the earth Is essentlal- 

Is a body moving through ly a sphere using such techniques as satel- 

space. lite photographs and the earth's shadow on 

the moon. 



1.2.2 Show that the earth Is In motion In space 
using examples such as the apparent motions 
of the stars, moon, or planets. 

1.2.3 Demonstrate the earth's rotation on Its axis, 
using a model, and explain how day and night 
result from that motion. 

1.2«4 Demonstrate how seasons result from the 
earth's motion around the sun. 



1.2.5 Explain why the earth bulges at the equator 
and Is flattened at the poles. 



1.3 Know that the earth's 
motions allow the pre- 
cise location of places 
on the earth's surface 
and ;:he determination 
of time. 



1.3.1 Demonstrate how the earth's rotation Is used 
to determlr'* time usln^ lines of longitude. 

1.3.2 Demonstrate how latitude and longitude are 
used to locate a point on the earth's sur- 
face. 



1.3.3 Show how maps are used to model the earth. 



ERIC 



223 

216 



Grade Level: 9-12 Page 2 

Skills/Subject Area: F • -th Science—Acadsmlc 

COMPETENCY GOAL 1: The learner will have a general understanding of ..arth science. 



Objectives 



Measures 



1.4 Be aware of career 

opportunities in earth 
science. 



1.4.1 List several career opportunities in earth 
science fe.g., geology, astronomy, oceano- 
graphy, meteorology). 

1.4.2 Contact organizations and companies for per- 
sonal interviews or information about career 
opportunities. 



1.5 Know of recent advances 1.5.1 Discuss several recent advances in the earth 
in earth science and sciences, 
how these current is- 
sues affect society. 1.5.2 Cite and discuss current societal issues 

related to earth science. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area; Earth Science—Academic 

COMPETENCY GOAL 2: The learner will have a general understanding of the earth* 8 
composition and Its behavior. 



Objectives 



Measures 



2.1 Have knowledge about the 2.1.1 Explain how minerals form as magma coolo. 
formation of minerals. 

2.1.2 Demonstrate how minerals are formed by 
evaporation and precipitation. 



2.2 Know that rocks are 
composed of two or 
more minerals. 



2.2.1 Identify several rock types and the minerals 
found in them. 

2.2.2 Explain how properties of minerals fire deter- 
mined by the arrangement of their atoms. 

2.2.3 Describe basic properties of minerals. 



1.2 A Identify rock-forming minerals using hard- 
ness » luster » color » and streak. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Earth Science — Academic 

COMPETENCY GOAL 3: The learner will have a general understanding of tectonics. 



Objectives 



Measures 



3.1 Know about the compo- 
sition of the earth. 



3.1.1 Describe properties and characteristics of 
the lithosphere. 

3.1.2 Describe the properties and characteristics 
of the earth's mantle. 

3.1.3 Describe the properties and characteristics 
of the earth's core. 

3.1. A Construct a model of the earth showing the 
relation and scale of the core, mantle, and 
lithosphere. 



3.2 Know the processes of 
plate tectonics and 
diastrophism. 



3.2.1 Explain the theory of plite tectonics. 

3.2.2 Explain the evidence for tectonics. 

3.2.3 De& ribe several ways in which rocks respond 
to deformational forces. 

3.2. Show the relationship between faults and 
earthquakes. 

3.2.5 Describe anticlines and synclines. 

3.2.6 Describe the characteristics of landforms 
created by tectonic activity. 



3.3 Know how tectonic 
action causes vol- 
canoef^. 



3.3.1 Explain how chains of volcanoes are formed 
by bubducting cr^^stal plates. 

3.3.2 Explain hot spot volcanoes. 

3.3.3 Describe types of volcanic eruptions. 

3. 3. A Recogn'^ze several types of extrusive and 
intrusive igneous lock structures. 
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SCIENCE 

Grade level: 9-12 Skills/Subject Area: Earth Science— A'^aaemic 

COMPETENCY GOAL 4: The learner will have a general uaderstanding of ger \ ,ical 
processes. 



Ob jectives 

4.1 Know about igneous 
processes. 



Measures 

4.1.1 Recognize several types of igneous rock. 

4.1.2 Describe the processes which form igneous 
rock. 

4.1.3 Describe the principal landforms resulting 
from igneous processes. 



4.2 Know the processes of 
the sedimentary rock 
cycle. 



4.3 Know about metamorphic 
rock formation. 



^».2.1 Describe how sedimentary rocks are formed. 

4.2.2 Give examples of deposi^ional landforms. 

4.2.3 Recognize several types of sedimentary rocks. 

4.2.4 Explain several processes by which fossils 
are preserved. 

4.3.1 Recognize several types of metamorphic rocks. 

4.3.2 Explain the changes that take place during 
metdmorphism. 

4.3.3 Explain how the process of metamorphism fits 
into the rock cycle. 



4.4 Know variations and 
characteristics of 
landforms. 



4.4.1 Describe several landforms and their causes. 

4.4.2 Identify several landform types from maps. 

4.4.3 Explain the difference between youthful, 
mature, and old age landforms. 

4.4.4 Describe some ways in which people's activ- 
ities are affected by landforms. 
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Grade Level: 9-12 

Skills/Subject Area: Earth Science—Academic 



Page 2 



COKPETENCY GOAL 4: The learner will have a general understanding of geophysical 
orcces??fi. 



Objectives 



Measures 



4.5 Know about weathering. 



4.5.1 Explain the difference between physical and 
chemical weathering. 

4.5.2 Explain that weathering takes place at the 
interface between rocks and the environment. 

4.5.3 Explain several processes that cause weather- 
ing. 

4.5.4 Give several examples of gravity moving 
material downhill. 

4.5.5 Describe several features and processes 
related to wind erosion. 

4.5.6 Describe several features and processes 
related to glacial erosion. 

4.5.7 Explain how deposits of material reflect the 
conditions under which they were deposited. 



4.6 Know about soil 
formation. 



4.6.1 Describe the general composition of soil and 
explain why soil is known as a biogeochemical 
reaction product. 

4.6.2 Demonstrate and explain a soil profile. 

4«6.3 Describe chemical and physical properties 
of soil. 

4.6.4 Describe several ways chat people's activ- 
ities accelerate soil erosion. 

4.6.5 Name some types of soils found in the United 
States. 

4.6.6 List ways that people can prevent or slow 
soil erosion. 
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Grade Level: 9-12 



SCIENCE 

Sklllt 'Subject Area: Earth Science — Academic 



COMPETENCY GOAL 5: The learner will have a general understanding of historical 
geology. 



Objectives 



Measures 



5.1 Know that our present 
understanding of geo- 
logic history is based, 
in pert, on the theory 
of uniformitarianism. 



5.1.1 Explain that geologic time is measured by 
means of events. 

5.1.2 Explain the basic rules on which the rela- 
tive ordering of geologic events :*s based. 

5.1.3 Describe general evidence for the orderly 
development of life forms in the geologic 
record. 

5.1.4 Explain, in simple terms, how radioactive 
decay can be used to determine the age of 
rocks. 



5.2 Have knowledge of the 5.2.1 Identify the major events which make up the 
geologic time scale. geologic history of the Eastern United States 

using a geologic time chart. 

5.2.2 Develop a model of a geologic time scale. 

5*2.3 Cite evidence that humans are recent occu- 
pants of the earth. 
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SCIENCE 

Grade Levels 9-12 Skills/Subject Area: EartI Science — Academic 

COMPETENCY GOAL 6: The learner will have a basic understanding of metecrology. 



Objectives 



Measures 



6.1 Knov the structure of 
the atmosphere* 



6. 1.1 Compare the thickness of the atmosphere with 
the diameter of the earth. 

6.1.2 List the relative abundance of the major 
gases that make up the atmosphere. 

6.1.3 Draw a vertical profile of the atmosphere. 

6.1.4 Explain the Importance of the ozonosphere. 



6.2 Know that energy from 
the sun is responsible 
for most of the 
processes on earth. 



6*2.1 Describe the balance of incoming and out- 
going radiation. 

6.2*2 Use a diagram to explain how air temperature 
is related to radiant energy and cloud cover. 



6.3 Know about heat trans- 
fer processes. 



6.3.1 E;^plain the characteiistics of radiation, 
conduction, and convection. 

6.3*2 Describe examples from actual conditions 

in which each of th** heat transfei processes 
are involved. 
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Grade Level: 9-12 Page ? 

Skills/Subject A^ea: Earth Scicnce—Academlr 

COMPETENCY GOAL 6: The learner will have a basic understanding of meteorology. 



tbj ectlves 



Measures 



6.4 Know causes ard pat- 
terns of general atmo- 
tpherlc circulation. 



6.4.1 Describe the driving mechanism for the gener- 
al circulation pattern of our atmosphere. 

6.4.2 Draw the circulation patterns of the atmo- 
sphere. 

6.4.3 Demonstrate that air movement is caused by 
heating and cooling. 

6.4.4 Explain how unequal distribution of solar 
energy produces general circulation in the 
atmosphere. 

6.4.5 Show how the earth's rotation modifies the 
basic atmospheric circulation by the pro- 
duction of wind belts. 

6.4.6 Show how wind belts move air masses from one 
place to another and explain how those air 
masses affect local weather conditions using 
a standard weather map. 

6.4.7 Explain the phenomena of local breezes such 
as sea breeze^it and land breezes. 



6.5 Know the physical 

processes that cause 
clouds and precipi- 
tation. 



6.5.1 Describe how clouds are formed. 

6.5.2 Explain how clouds and precipitation drop- 
lets form by the condensation of water vapor 
on and around various typ^s of particles. 

6.5.3 Use a chart to show that different types of 
precipitation form under different temper- 
ature conditions. 
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Grade Level: 9-12 Page 3 

Skills/Subject Areaj Earth Science — Academic 

COMPETENCY GOAL 6: The learner will have a basic understanding of meteorology. 



Objectives 



Measures 



6*6 Rnov characteristics of 
cyclones and anticy- 
clones* 



6.6.1 



Describe the wind flow and atmospheric pres- 
sure conditions in cyclones and anticyclones* 



6 .6 .2 Associate general weather conditions with 
cyclones and anticyclones. 

6 •6. 3 Demonstrate how a storm system (cyclone) 

forms when two dissimilar air masses (anti- 
cyclones) meet, using a map. 

6. 6. A Tracp the life cycle of a typical cyclone 
across the United States using standard 
weather maps and syiri>ols. 



6.7.2 Describe the safety precautions to be taken 
with violent storms including lightning. 



6.7 Know the various forms 
of severe weather con- 
ditions. 



6.7.1 



Describe the origin, life cycle, and 
behavior of thunderstorms, tornadoes, and 
hurricanes. 



23? 



ERIC 



225 



Grade Levol: 9-12 Page 4 

Skills/Subject Area: Earth Science — Academic 

COMPEmTf GOAL 6; The learner will have a basic understanding of meteorology. 



Objectives 



Measures 



^ 6.8 Know general charac- 6.8.1 

teristics of simple 
weather patterns and 
short-range forecast- 6.8.2 
ing. 



Explain how weather follows natural laws and 
can be predicted. 

Demonstrate how common atmospheric proper- 
ties are measured using simple instruments 
such as a thermometer, hydrometer, anemom- 
eter, and rain gauge. 



6.8.3 Identify the general patterns of weathar 
systems in the Northern Hemisphere. 

6.8.4 Demonstrate how weather informrtion is used 
to predict weather. 

6.8.5 Identify common veather/air mass features 
that are associated with weather types such 
as cold fronts, thunderstorms, and strong 
winds. 



6.8.6 Describe the features of a typical National 
Weather Service forecast and interpret its 
content. 



6.8.7 Explain how satellites are used wich comput- 
ers and radar to develop forecasts. 

6.8.8 Describe severe weather forecasts, watches, 
and warnings. 

6.8.9 Demonstrate a knowledge of the National 
Weather Radio System, including its use. 

6.8.10 Create short-range forecasts based upon 
prepared weather maps. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: narth Science — Academic 

COMPETENCY GOAL 7: The learner will have a basic understanding of climate. 



Objectives 



Measures 



7.1 Know the nature and 
physical factors of 
climate* 



7.1.1 Explain the difference between weather and 
climate. 

7.1.2 Give examples of climate that are altered 
by geography. 

7.1.3 Demonstrate how seasono are caused. 

7. J. A Explain what the National Climate Center 
does and describe some of its products. 



7.2 Know that different 
climates exist in 
various places on the 
earth. 



7.2.1 Name at least three major climatic regions 
of the world and their major causes. 

7.2.2 Give examples of how the climate may affect 
th€ plant and animal life In a particular 
climatic region. 



7.3 Know how air pollution 
may affect the earth *s 
climate* 



7.3.1 State at least three pollutants in our atmo- 
sphere that are being studied now such as 
acid rain, smoke, and dust. 

7.3.2 Discuss how pollution affects climate. 

7.3.3 L^st possible effects of suspended material 
on average global temperature. 
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SCIENCE 



Grade Level: 9-12 



Skills/Subject Area: Earth Sclenca—Academic 



COMPETENCY GOAL 8: The learner will have a basic understanding of the physical, 
chemical, and biological characteristics of the world's oceans. 



Objectives 



Measures 



8.1 Know about the study 
of oceanography. 



8.1.1 Describe how maps of the ocean bottom are 
made. 

8.1.2 Explain the differerxe between a bathysphere 
and a bathyscaphe. 

8.1.3 Describe some of the methods used to explore 
the oceans such as the Nansen bottle and the 
bathythermograph . 



8.2 Know of the vastness 
of the earth's surface 
waters. 



8.2.1 Describe by percentage the amount of earth's 
surface that is covered by water. 

8.2.2 Identify several methods to determine the 
amount of water contained in the ocean. 



8.3 Know how ocean waters 
circulate. 



8.3.1 Identify the primary cause of major ocean 
surface currents such as the Gulf Stream 
and Kuroshio. 



8.3.2 List characteristics of several ocean 
currents. 

8.3.3 List peveral major ocean surface currents 
and identify them as warm or cold. 

8 .3. A Show on a globe that deep water circulation 
is caused by the "inking of cold water near 
the poles. 

8.3.5 Demonstrate the principle of upwelling. 
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Grade Level: 9-12 



Page 2 



Skills/Subject Area: Earth Science— Academic 

COMPETENCY GOAL 8: The learner vlll have a basic understanding of the physical, 
chemical, and biological characteristics of the worxd*s oceans. 



Objectives 



Measures 



8.4 Know how water Is re- 
cycled through the 
natural process called 
the hydro logic cycle. 



8«4«1 Demonstrate how water runs over and through 
the earth by using sand and clay on a stream 
table. 

8.4.2 Show how plant transpiration Is an Important 
source of water vapor to the atmosphere. 

8.4.3 Demonstrate the process of distlllatlor and 
explain Its relationship to the hydrologlc 
cycle. 

8.4.4 Prepare a chart showing the various aspects 
r the hydrologlc cycle. 



8.5 Know that the undersea 
landscape has topo- 
graphic features. 



8.5.1 Identify and name submarine topographic 
features such as the continental shelf and 
guyots on a relief map. 

8.5.2 Make comparisons between submarine and 
terrestrial topographic features. 



8.6 Know that many Impor- 
tant resources are 
found In the ocean. 



8.6.1 Identify several resources found In ocean 
water that are economically Important to 
people. 

8.6.2 Identify several valuable minerals and ele- 
ments that can be found on the sea floor. 

8.6.3 Name and describe the zone which contains 
the greatest variety of living things. 



8.7 Know that the ocean's 
temperature and pres- 
sure vary with depth. 



8.7.1 Construct a graph that represents a typical 
vertical temperature profile In high, middle, 
and low latitudes. 

8.7.2 Construct a graph that represents a typical 
vertical pressure profile In high, middle, 
and low latitudes. 
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Grade Level: 9-12 



Page 3 



Skills/Subject Area: Earth Science — Academic 

COMPETENCY GOAL 8: The learner will have a basic understanding of the physical, 
chemical, and biological characteristics of the world's oceans. 

Objectives Measures 

8*8 Know that sea water 8.8.1 Name the principle constituents of sea water, 

contains many d** solved 

substances. 8.8.2 Explain the term "salinity." 

8.8.3 List the most abundant gases dissolved In 
ocean water. 

8.8.4 Explain how temperature, salinity, and 
density are related In sea water. 

8.9 Know that ocean waves 8.9.1 Identify several va^or causes of ocean waves, 
have varied causes and 

characteristics. 8.9.2 Describe ocean waves by «:helr wavelt^ngth, 

height, and period. 

8.9.3 Identify several types and causes of ocean 
waves. 

8.9.4 Use diagrams to explain how wave energy 
travels through water, aM what hanpers when 
a wave breaks. 



237 



ERIC 230 



Grade Level: 9-1 



Page 4 



Skills/Subject Area: Earth Sc:!ence — Academic 

COMPETENCY GOAL 8: The learner will have a basic understanding of the physical » 
chemical, and biological characteristics of the world ^ a oceans. 



Objectives Measures 

10 Know about the processes 8.10.1 Describe the shoreline as the midway point 
of shoreline modifier- between high and low tide, 

tlon and erosion by 

sea action. 8.10.2 Describe how the shoreline Is constantly 

being modified by the action of ^uch things 
as waves and longshore currents. 

8.10.3 Describe how violent and nonviolent wave 
action can erode large sections of a shore- 
line. 

8.10.4 Explain how coastal landscapes are changed 
by waves, tides, currents, winds, and 
tectonic action. 

8.10.5 Describe the general landform characteristics 
of neutral, submerged, and emergent shore- 
lines. 



8.10.6 Give examples of several efforts to control 
shorelines such as sea walls and jetties, 
showing how natural systems have responded. 



8.11 Know the causes, chc" 8.11.1 Describe, by use of models, how the earth, 
acterlstlcs, a**i types moon, and sun are positioned during spring 

of oceanic tides and neap tide. 

8.1^.2 Identif/ how tide heights are determined 
at specific locations around th world. 

8,lx.3 Describe how the height of a tide Is mea- 
sured against a standard level. 

8.1 1.4 Identify tld£.I currents such as ebb and 
flood. 
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Grade Level: 9-12 
COMPETENCY GOAL 9: 



SCIENCE 

Skills/Sublect Area: Earth Science — Academic 
The learner will have a general understanding of astronomy. 



Objectives 



Measures 



9.1 Know about Instruments 
used to observe objects 
in space. 



9.1.1 Know about instruments used to observe ob- 
jects in space. 

9.1.2 Explain how different types of telescopes 
operate. 



9.2 Be familiar with 
theories about the 
origin of the universe 
a* * how it has evolved. 



9.2.1 Describe current theories of how the uni- 
verse and its components have evolved to 
their present-day status. 

9.2.2 Describe current theories about the future 
of the universe. 



9.3 Know about the solar 
system. 



9.3.1 Create a model of the solar system comparing 
either relative sizes or relative distances. 

9.3.2 Identify several significant features of 
bodies within the solar system. 



9.4 Know about the earth- 
moon system. 



9.4.1 Demonstrate, using mode Is » how the earth and 
moon move in relation to each other and the 
sun. 

9.4.2 Identify differences in time as events are 
observed f^om different vantage points (i.e., 
synodic and sidereal). 



9.5 Know about space beyond 
the solar system. 



9.5.1 Identify several objects or materials that 
have been observed or theorized within the 
known universe such as black holes, quasars, 
and nebulas. 

9.5.2 *'e scribe the physical characteristics ob- 
served in celestial bodies suc^ as stars, 
galaxies, and pulsars. 



9.5.3 Describe the life cycle of a star. 
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Grade Level: 9-12 



SCIENCE 

Skills /Subject Area: Earth Science— Acaderalc 



COMPETENCY GOAL 10: The learner will have a general kmwledge of space explora- 
tion* 



O bjectives 



10.1 Know the principal 

events in the history 
of space exploration. 



Measures 



10.1.1 Write a report on the major events in the 
history of space travel. 

10.1.2 Explain several problems encountered in 
space exploration and tell how they were 
solved. 



10.2 Know about the physical 

principles that control 

the motion of rockets 
in flight. 



10.2.1 Describe the operation of the physical laws 
under which rockets function. 

10.2.2 Explain similarities and differences betwe<^n 
solid- and liquid-fuel rockets. 



10.3 Know about orbital and 
escape velocities. 



10.3.1 Explaii> how escape velocity is related to 
the iarth*s gravity. 

10.3.2 Explain what is meant by orbital velocity 
and escape velocity. 



10.4 Know abou* the his- 
tory of satellites and 
space probes. 



10.5 Know that space ven- 
tures have many im- 
plications for the 
future. 



10.4.1 Describe several types of satellites that 
have been or are now in orbit. 

10.4.2 Explain several advantages and disadvantagr 
of space probes as opposed to manned ex- 
ploration. 

10.4.3 Recount several historical space probes and 
their accomplishments. 

10.5.1 List at least three consumer products that 
have evolved from the space program. 

10.5.2 Write a report on the commercial aspects of 
NASALS space efforts i 

10.5.3 Identify ^uture possibilities from space 
flight. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Earth Science — Academic 



COMPEiENCY GOAL 11: The learner will have a general understanding of natural 
resources and the environment. 



Objectives 



Measures 



11.1 Know that the earth 
is a closed system in 
space with limited 
resources. 



11.2 Know that the earth's 
environment can be 
altered. 



11.1.1 Explain some of the problems involved In 
population growth on the earth. 

11.1.2 Describe several effects of the overuse 
of the earth's renewable and nonrenewable 
resources. 

11^1.3 Describe several ways that people can mini- 
mize the depletion of the earth's resources. 

11.2.1 Describe the environment in terms of inter- 
related earthy air, and water systems. 

11.2.2 Describe several problems which could de- 
stroy the earth as an environment for people. 

11.2.3 Describe several environmental problems and 
suggest possible solutions. 

11.2.4 Describe several changes in people's behavior 
which could improve their chances for 
survival. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Earth Science — 

Applied/Technical 



COMPETENCY GOAL 1: The learner will have a general understanding of earth science. 



Objectives 



Measures 



1.1 Know that earth science 
is a vari^* group of 
sciences employing 
many techniques to in- 
vestigate the earth* 



1.1.1 Define astronomy, geology » meteorolog>» 
climatology, and oceanography. 

1.1.2 List examples of common daily applications 
of knowledge in astronomy, geology, meteor- 
ology, cliratology , and oceanography. 

1.1.3 Using a simple investigation, employ the ex- 
perimental method to reach an acceptable 
solution. 

1.1.4 Describe instruments used to measure mass» 
volume, and temperature. 

1.1.5 Interpret data from tables, chaits, and 
graphs 



1.2 Know that the earth 1.2.1 Discuss evidence of the earth's shape, 

is a body mo/ing 

through space. 1.2.2 Discuss evidence for the earth's motion in 

space such as the apparent motion of the 
stars, moon, or planets. 

1.2.3 Use a model to demonstrate the earth's ro- 
tation on its axis, and explain how day and 
night result from that motion. 

1.2.4 Demonstrate, using appropriate models, how 
seasons result from the motion of th'^ earth 
around the sun. 



1.3 Know that the earth's 
motions allow the pre- 
cise locatio.. of pl^^ 
on the earth's surface 
and the determination 
of time. 



1.3.1 Locate a given place on the earth's surface 
using latitude and longitude. 

1.3.2 Explain the time zone system using exampl'^s 
in the United States. 

1.3.3 Demonstrate the ability to read and use 
Himple maps. 



Grade Level: 9-12 Page ? 

Skills/Subject Area: Earth Science—Applied/Technical 

(XJMPETENCY GOAL 1: The learner will have a general understanding of earth science. 



Objectives 



Measures 



I A Be aware of the various 
careers In the earth 
sciences. 



1«4«1 List several careers in the earth sciences 
(geology, astronomy, meteorology, and ocean- 
ography) . 



1.4.2 Obtain information from the library or 

guidance counselor on various careers in 
the earth sciences. 



1.5 Know of recent advances 1.5.1 Cite several recent advances in the earth 
in earth science and sciences, 
that these current 

issues affect society. 1.5.2 Cite media issues that deal with the earth 

sciences. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Earth Science— 

Applied/Technical 

COMPETENCY GOAL 2: The learner will have a general understanding of minerals. 



Obj ectlvcs 



Measures 



2.1 Have knowledge about 
the formation of min- 
erals. 



2.1.1 Explain how minerals form as magma cools. 

2.1.2 Demonstrate how minerals are formed by 
evaporation and precipitation. 



k.z. Have knowledge about 
th^^ composition of 
minerals. 



2.2.1 Define the term "mineral." 

2.2.2 List basic properties of minerals. 

2.2.3 Name and identify some common minerals , 

2.2.4 Determine the hardness of sever?** common 
minerals using Mohs* scale. 
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SC ENCE 



Skills/Subject Area: Earth Science — 

Applied/Technical 



Grade Level: 9-12 

COMPETENCY GOAL 3; The learner will have a general understanding of tectonics. 



Objectives 



Measures 



3.1 Know about the compo- 
sition of the earth. 



3,1 * Describe the properties of the earth's core, 
mantlet and lithosphere. 

3.1.2 Construct a model of the interior of the 
earth. 



3.2 Know the processes of 
p7ate tectonics and 
diastrophism. 



3.2.1 Explain the theory of plate tectonics. 

3.2.2 Discuss evidence of plate tectonics. 

3.2.3 Demonstrate, with models* how rocks r<^spond 
to deformational forces. 

3.2.4 Demonstrate, using maps or models, the re- 
lationship between earthquakes and faults. 

3.2.5 Plot major earthquake epicenter data, for 

a period of time, on d world map and discuss 
their relationship to major fault locations. 



3.3 Know how tectonic 
action causes vol- 
canoes. 



3.3.1 Demonstrate, with models or drawings, how 
chains of volcanoes are formed by crustal 
plate motion. 



3.3.2 Describe several types of volcanic erup- 
tions. 



3.3.3 Describe good and bad effects volcanoes 
have on life. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Earth Science— 

Applied/Technical 



COMPETENCY (iOAL 4: The learner will have a general understanding of geophysical 
processes. 



Objectives 



Measures 



4,1 Knov about Igneous 
processes. 



4.2 Know the processes of 
the sedimentary rocV 
cycle. 



4.1.1 Identify some Igneous rocks. 

4.}. 2 Relate cooling rate to crystal size. 

4.1.3 Describe, using models, the process of Ig- 
neous rock formation. 

4.2.1 Describe how sedimentary rocks are formed. 

4.2.2 Give examples of deposltlcial landforms. 

4.2.3 Identify several types of st llmentary rockts. 

4.2.4 Describe or demonstrate the process of com- 
paction and cementation of sedimentary rocks, 



4.3 Know about metamorphlc 
rock formation. 



4.4 Know variations and 
characteristics of 
landforms. 



4.3.1 Explain the basic changes that take place 
during metamorphlsm. 

4.3.2 Recognize several types of metamorphlc rocks* 

4.4.1 Give examples of several landforms such an 
mountains, sandbars, and canyons. 

^♦.4.2 Cons'-ruct a topographical or contour map. 

4.4.3 Identify several landform types from topo- 
graphic and contour maps. 

4.4.4 Construct a model landscape from a contour 
or topographical map. 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Earth Science—Applied/Technical 

COMPETENCY GOAL 4: The learner will h-^ive a general understanding of geophysical 
processes. 



Objectives 



Measures 



4.5 Know about weathering. 



4.5.1 List examples of physical and chemical 
weathering. 

4.5.2 Demonstrate how wind erosion modifies sur- 
face features. 

4.5.3 Demonstrate how w<.jer erosAon modifies sur- 
face features. 

4.5.4 Describe several features and processes 
related to glacial erosion. 



4.6 Know about soil forma- 
tion. 



4.6.1 Explain the general composition of soil. 

4.C Draw a soil profile and describe ea^h com- 
ponent. 

4.6.3 Describe physical and chemical properties 
of soil. 

4.6.4 Describe several wayp that people*c activ- 
ities accelerate soil erosion. 

4.6.5 Describe different soil types. 
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SCIENCE 



Grade Level: 9-12 Skills/Subject Area: Earth Science— 

Applied/Technical 

COMPETENCY GOAL 5: The learner will have a general understanding of how the 
earth end its inhabitants have changed over time. 



Objectives Measures 

5.1 Know that our present 5.1.1 Explain how a geologic time scale is devel- 
understanding of geo- oped using relative and absolute ordering 

logic history is based, of events. 

In part, on the theory 

of unlformitarlanlsm. 5.1.2 Explain some rules on which the relative 

ordering of geologic events is based. 



5.2 Have knowledge of the 5.2.1 Construct a scale model of geologic time, 
geologic time scale. 

5.2.2 Demonstrate by a geologic time scale how 
people are recent, and perhaps temporary, 
figures in earth history. 

5.2.3 Identify the period and the organisms that 
produced coal and oil. 
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SCIENCE 



Grade Level: 9-12 

COMPETENCY GOAL 6: The learner will have a basic understanding of meteorology. 



Skills/Subject Area: Earth Science— • 

Applied/Technical 



Objectives 



Measures 



6.1 Know the structure of 6AA Prepare a chart showing a vertical tempera- 



the atmosphere. 



ture profile of the atmosphere. 

6.1.2 List the major gases of the atmosphere. 

6.1.3 Explain why ozone is important to life on 
earth. 



6.2 Know that energy from 
the sun is responsible 
for most of the 
processes on earth. 



6.2.1 Describe the balance of incoming and out- 
going radiation. 

6.2.2 Describe and demonstrate the "greenhouse 
effect." 



6.3 Know about heat trans- 
fer processes. 



6.3.1 Demonstrate and explain the characteristics 
of radiation, conduction^ and convection. 

6.3.2 Give examples of each type of heat transfer. 



6.4 Have knowledge of the 
causes and patterns of 
general atmospheric 
circulation. 



6.4.1 De*nonstrate air movements caused by differen- 
tial heating of the earth's surface. 

6.4.2 Illustrate general atmospheric circulation. 

6.4.3 Describe causes and effects of sea and land 
breezes. 

6.4.4 Describe how people use knowledge of local 
wind effects. 

6.4.5 Desciibe how a windmill works. 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Earth Science—Applied/Technical 

COMPETENCY GOAL 6: The learner will have a basic understanding of meteorology. 



Objectives 



Measures 



6.5 Have knowledge of the 
physical processes 
that cause clouds and 
precipitation. 



6.5.1 Describe processes involved in cloud for- 
mation such as condensation and evaporation. 

6.5.2 Demonstrate the conditions necessary for 
cloud formation. 

6.5.3 Observe and identify cloud types. 



6.6 Know characteristics of 
cyclones and anticy- 
clones. 



6.6.1 Describe the wind flow and atmospheric pres- 
sure conditions in cyclones and anticyclones. 

6.6.2 Describe general weather conditions with 
cyclones and anticyclones. 



6.7 Know the various forms 
of severe weather con- 
ditions. 



6.7.1 Describe characteristics of severe weather 
conditions such as thunderstorms, tornadoes, 
and hurricanes. 

6.7.2 Describe the safety precautions to be taken 
with violent storms including lightning. 
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Grade Level: 9*- 12 



Page 3 



Skills/Subject Area: Earth Science—Applied/Technical 



COMPETENCY GOAL 6: Thj learner will have a basic understanding of meteorology. 



Objectives 



Mcasu^'es 



6.8 Know general charac*- 



6.8.1 



Describe how a storm system forms. 



teristics of simple 
weather patt^j^rrs and 
short-range forecast- 
ing. 



6.8.2 



Trace the life cycle cf a typical cyclone 
across thc^ United States using st.-ndard 
weathet maps and symbols. 



6.8.3 Measure and record atmospheric properties 
such as temperature, relative humidity, wind 
speedy accumulated rainfall, and atmospheric 
pressure 

6.8.4 Identify the general pattern of weather sys- 
tems in the Northern Hemisphere. 

6.8.5 Plot weather data on a map and predict 
weather conditions from the information. 

6.8.6 Describe common weather conditions that are 
associated with cold and warm fronts. 

6.8.7 Collect a consecutive series of newspaper 
weather maps and prepare local weathei fore- 
casts (wind, precipitation, clouds, and 
temperature) for each day; compare actual 
weuther conditions with forecasted con- 
ditions. 
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SCIENCE 



Skills/Subject Ana: Earth Science— 

Applied/Technical 



Grade Level: 9-12 

COMPETEKCY GOi'l 7: The learner will huve a bc<.ic understanding of cliinate, 



Objectives 



7 • 1 Knov the nature and 
nhy8>«l factors of 
climate. 



Measures 



7.1.1 Explain the difference between weat:her and 
climate. 

7.1.2 Explain how geography affects climate. 



7.2 Have knowledge of var- 
ious types of climates. 



T'.2.1 Explain how climatologists learn about cli- 
mate by studying long-term weather records. 

7.2.2 Describe climatic features of the local area. 

7.2.3 Describe a local microclimate. 



7.3 Knov how air pollu- 
tion may affect the 
earth* 8 climate. 



7.3.1 Describe and discuss three major atmospheric 
pollutants, including their causes and 
effects. 

7.3.2 Prepare a poster or report to illustrate and 
explain areas of atmospheric pollution. 

7.3.3 Ideiitify and report on the air pollution 
conditions in the local area. 
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SCIENCE 



Grade Ltvel: 9-12 Skills/Subject Area: Earth Science— 

Applied/Technical 

COMPETENCY GOAL 8: The learner will have a basic understanding of the physical, 
chemicalf and biological characteristics of the world's oceans. 



Objectives 



Measures 



8«1 Know about the study 
of oceanography. 



8.1.1 



8.1.2 



Draw a submarine topographic map displaying 
several features such as the continental 
shelf, guyots, and canyons. 

Record simple measurements of a local body 
of water such as turbidity, surface and 
bottom temperatures. 



8.1.3 Describe Instruments used to explore oceans 
such as Nansen bottles, bathythermographs, 
and sonar. 



8.2 Know of the vastness 
of the world's oceans. 



8.2.1 Prepare a poster or other visual aid to show 
a comparison between the land surface cover- 
age and the water coverage of the earth. 

8.2.2 Develop several lethods for describing total 
water on the earth. 



8*3 Know how ocean water 
circulates. 



8.3.1 Identify the primary cause for surface 
ocean currents. 



8.3.2 Make an Illustration that shows major ocean 
current systems and the prevailing vlnd sys- 
tem that causes them. 

8.3.3 List the climatic effects and commetclal 
Implications for fishing due to upwelllng. 
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Grade Level; 9-12 



Page 2 



Skills/Subject Area: Earth Science— Apr" led/Technical 

COMPETENCY GOAL 8: The learner will have a basic understanding of the physical, 
chemical, and biological characteristics of the world's oceans. 



Objectives 



Measures 



H.4 Know how water Is re- 
cycled through the 
natural process c lied 
the hydrologic cycle. 



8.4.1 i monstrate how water runs over and through 
the earth by using a sand and clay stream 
table. 

8.4.2 Show how plant transpiration Is an Important 
source of vater vaior to the atmosphere. 

8.4.3 Den.onst' ite the process of distillation and 
explain Its relationship to the hydrologic 
cycle. 

8.4.4 Diagram the hydrologic cycle. 



8.5 Know aboi t the topo- 
graphic leatures of 
the undersea landscape. 



8.5.1 Construct a relief map or drawing showing 
typical submarine topography such as can- 
yons, trenches, and table mounts. 

8.5.2 Discuss similarities between terrestrial 
and submarine topography. 



8.6 Know that many Impor- 
tant resources are 
found In the ocean. 



8.6.1 Prepare and present a repoit on sea 
resources. 

8.6.2 Iden^lfy reg'^ons on a map where specific 
icean resoui es are located. 



8.7 Know that the ocean's 
temperature an^^ pres- 
sure vary with depth. 



8 7.1 Construct a graph that represents a typical 
temperature and pressure prc^xle. 

8.7.2 Discuss the cause for ocean surface tempera- 
1 ure variation. 
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Grade Level: 9-12 



Page 3 



Skills/Subject Area: Earth Science -Applied/Technical 

COMPETENCY GOAL 8: The learner will have a basic understanding of the phyiilcal, 
chemical 9 and biological characteristics of the world's oceans. 



Objcctivcfl Measures 

8.8 Know that sea aater 8.8.1 Identify the principal components of. sea 

contains many dis- water, 
solved substances. 

8.8.2 Describe the process of increasing salinity 
in sea water. 

8.8.3 Describe the importance of dissolved gases 
in sea water. 

8.8.4 Discuss the major source of dissolved oxygen 
ir sea water. 



8,9 Know that ocean waves 8.9.1 List several causes of ocean waves, 
have varied causes and 

characteristics. 8.9.2 Describe the creation of a wind Move and a 

tsunami wave. 

8.9.3 Construct a diagram describing wave charac- 
teristics such as t^avelength, height, and 
period. 

8.9.4 Describe the appearance and location ^f wind, 
swell, and surf w&ves. 



8.10 Know about the processes 8.10.1 Describe the shoreline as the midway point 
of shoreline modifica- between high and lov tide, 

tion and erosion by sea 

action. 8,10.2 Explain how a shoreline is modified by waveo 

and longshore currents. 

8.10.3 Prepare a report on the effects of a high 
surf on a shoreline. 

8.10.4 Discurs the pros and cons of attempts to 
control shoreline erosion. 
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Grade Level: 9-12 



Page 4 



Skills/Subject Area: Earth Sclence—Applled/Technlcal 

COMPETENCY GOAL 8: The learner will have a basic understanding of the physical, 
chemical, and biological characteristics of the world's oceans. 



^ Objectives Measures 

8.11 Know about oceanic 8.11.1 Describe, by use of models, how the earth, 

tides. moon, and sun are positioned d' ring spring 

and neap tide. 

8.11.2 Describe how tide heights are determined at 
specific locations aronnd the world. 

8.11.3 Describe how the height of a tide Is 
measured against a standard level. 

8.11.4 Identify tidal currents such as ebb and 
flood. 
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SCIENCE 



Skills/Subject Area: Earth Science— 

Appiled/Technical 



GraJe Level: 9-12 

COMPETENCY GOAL 9: The learner will have a general understanding of asjronrv^y. 



Objectives 



Measures 



9.1 Know about Instruments 
used to observe objects 
In .ipace. 



9.1.1 List and describe Instruments used to study 
objects In space. 

9.1.2 Discuss the history of the develoPrent of the 
telescope. 



9.2 Become familiar with 
theories about the 
origin of the universe 
and how It has evolved. 



9.2.1 Explain popular theories about the origin of 
the universe. 

9.2.2 Describe current theories about the future 
of the universe. 



9.3 Know about the solar 
system. 



9.3.1 Create a bcale model of the solar system. 

9.3.2 Identify several significant features of 
bodies within the solar system. 



9.4 Know about the earth- 9.4.1 Demonptrate, using models, how the earth 
moon system. and moon move in relation to each other. 

9.4.2 Describe, using models, the perigee and 
apogee of the moon orbit. 



9.5 Know about space be- 9.5.1 Tell how stars have been, and currently art, 

yond the solar system. used in navigation. 

9.5.2 Prepare and present a report on some aspect 
of the universe. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Earth Scionce— 

Applied/Technical 

COMPETENCY GOAL 10: The learner will have a general knowledge of space explora 
tlor. 



Objectives 



Measures 



10*1 Know the principal 

events in the history 
of space exploration. 



10.1.1 Make a presentation on space exploration. 

10.1.2 Explain problems encountered In space 
exploration. 



10.2 Know about the phys- 
ical principles that 
control the motion of 
rockcti? in flight. 



10.2.1 Demonstrate how Newton* s Laws apply tr^ 
rocket flight. 

10.2.2 Describe the major features of £ rocket. 



10.3 Know about orbital and 
escape velocities. 



10.3.1 Explain how escape velocity and orbital 
velocity are related to earth* 8 gravity. 

10.3.2 Explain hov deep space flights can be 
affected by planets. 



10.4 Know about the his- 
tory of satelH^es 
and c^ace proues. 



10.4.1 Sketch or draw space flights orbiting the 
earth or moving into deep space. 

10.4.? Identify several reasons for having space 
vehicles and some of their advantages. 

10.4.3 Compare end contrast manned and unmanned 
space flights. 

10.4.4 Prepare and present a report on a particular 
space probe. 



10.5 Know that space ven- 10.5.1 
tures have many 
implications for the 
future . 



List several consumer picducts that have 
evolved directly or indirectly from the 
space program. 



10.5.2 Write a report on the commercial aspects 
of NASALS current flights. 
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SCIENCE 

Gr&de Lev2l: 9-12 Skills/Subject Area; Earth Sclerce— 

Applied/Technical 

COMPETENCY GOAL 11: The learner will have a general understandin:^ of natural 
resources and the environment. 



Objectives Measures 

11.1 Know that the earth is 11.1.1 Explain some of the problems involved in 
a closed system in population growth on the earth, 

space with limited 

resources. 11.1.2 Describe several effects of the overuse of 

the earth's renewable and nonrenewable 
resources. 



11.1.3 Describe several ways that people can mini- 
mize the depletion of the earth's resources. 



11.2 Know that the earth's 
environment can be 
altered. 



11.2.1 Describe the enviroi. *nt in terms of Inter- 
related earthy air, and water systems. 

11.2.2 Descr5be several problems which could 
destroy the earth as an environment for 
people. 

11.2.3 Describe several environmental problems and 
suggest possible solutions. 

11.2.4 Describe several changes in people's 
behavior which could improve their 
chances for survival. 
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Chemistry Outline 



!• Intuductlon to the Science of Chemistry 

1*1 Methods Kitd processes of science 
1.2 Properties of matter and energy 
A .3 Conservation of matter and energy 

2. Matter — Classifications and Changes 

2.1 Classifications of matter 

2.2 Atoms and molecules 

2.3 Elements, compounds, and mixtures 

2.4 Nuclear changes 
2*5 Ph/slcal changes 
2.6 Chemical changes 

3. Descriptive Chemistry and Periodic Properties of Elements 

3.1 Atomic models and electron configurations 

3.2 Periodic properties and the perlodlr table of elements 

4. Measurement and Computation 

4.1 Use of number-producing Instrumentation 

4.2 Scientific notation 

4.3 Units and conversions 

5. Stolchlometry and Kinetic Molecular Theory' 

5.1 Formulas and equations 

5.2 hole concept 

5.3 Stolchlometry 

5.4 Behavior of gases 

6. Chemical Reactions, Kinetics, and Thermodynamics 

6.1 Oxidation-reduction 

6.2 Electrochemistry 

6.3 Energy effects 

6.4 Reaction rates 

6.5 Equilibrium 

7. Electrolyte Solutions — Acids, Bases, and Salts 

7. 1 Importance 
7.?. Naming 

7.3 Characteristics and the solution process 
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7.4 Systems of concentration 

7.5 Ionization 

7.6 Acid-base equilibria and pH 

7.7 Solubility 

Organic Chemistry 

8.1 Carbon 

8.2 Hybridization and bonding 

8 . 3 Hydrocarbons 

8.4 Hydrocarbon substitution products 

8.5 t.iving things 

Relevance and Current Topics in Chemistry 

9.1 Current topics 

9.2 Career opportunities 
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SCIENCE 



Grade Level: 9 12 Skills/Subject Area: Chemistry—Academic 

COMPETENCY GOAL 1: The learner will have an understanding of the history, scope, 
basic concepts, and techniques related to the study of chemistry. 



Objectives 



Measures 



1.1 Knoiv and apply accepted 
methods, processes, and 
procedures for conduct- 
ing scientific study. 



1.1.1 Survey the history of early concepts of 
matter and energy. 

1.1.2 Relate and use terms and processes employed 
in scientific research. 



1.1.3 Study selected goals and attributes of pure 
and applied science. 

1.1.4 Participate in laboratory exercises illus- 
trating scientific techniques of observa- 
tion, measurement, and analysis. 



1.1.5 Produce written reports of laboratory exer- 
cises in accepted formats and use precise 
language for presentations of procedure, 
tables of data, graphs, analytical methods, 
results, and analyses of error. 



1.1.6 Conduct safe a?.d accurate laboratory work. 



1.2 Know the properties 1.2.1 Describe the physical properties of natter 

of matter and energy. such as linear dimensions, volume, weighL, 

mass, shape, and physical state, through 
observation and experimentation. 



1.2.2 Explain the concepts of density and specific 
gravity after performing density experiments. 

1.2.3 Describe forms of energy such as mechanical, 
electrical, nuclear, and chemical. 



1,3 Know the concept of 1.3.1 Describe the law of conservation of matter, 

conservation of matter 

and energy. 1.3.2 Recognize that in any chemical reaction, 

neither energy nor matter is created or 
destroyed. 
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SCIENCE 

Grade Level; 9-12 Skllls/Sublect Area: Cheirlstry— Academic 

COMPETEi;C^ GOAL 2: The learner will understand systems of classification of 
natter, nuclear, p!»^oical, and chemical changes. 



Objectives 



Measures 



2.1 Know various descrip- 
tive classifications 
of matter. 



2.1.1 Define a selected list of descriptive terms. 

2.1.2 Classify samples of matter with respect to: 
physical state, metallic and nonmetallic, 
and luster. 



2.2 Know the basic chem- 
ical concepts of atoms 
and molecules. 



2.2.1 Describe experimental evidence leading to 
particulate theories of matter. 

2.2.2 Relate the concepts of atoms and molecules 
using diagrams and symbols. 



2.3 Know the concepts of 
elements , compounds , 
and mixtures. 



2.3.1 Relate the concepts of atoms and molecules 
to the classification terms element, com- 
pound, and mixture. 

2.3.2 Identify samples of matter based upon this 
classification. 



2.^ Know various types of 
nuclear changes. 



2.4.1 Describe and use such terms as alpha and 
beta decay, fission, fusion, atomic mass and 
number, and chain reaction. 

2.4.2 Write balanced equations showing the conser- 
vation of mass and charge in a nuclear 
change . 



2.5 Know about physical 
changes such as phase 
changes and the char- 
acteristics of these 
changes. 



2.5.1 Determine whe melting point of a chemical 
in the laboratory by graphing and inter- 
preting the temperature-time data. 

2.5.2 Boil water, graph, and Interpret the temper- 
ature-time data. 
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Grade Level: 9-12 



Page 2 



Skills/Subject Area: Chemistry — Academic 



COMPETENCY GOAL 2: The learner will understand systems of classification of 
matter » nuclear » physical » and chemical changes. 



Objectives 



Measures 



2.6 Have knowledge of the 
nature and evidence of 
chemical changes. 



2.6.1 Recognize and explain chemical changes that 
occur daring selected reactions In terms of 
the recombinations of the atoms. 



2.6.2 Describe changes In terms such as e^dother- 
mlc and exothermic reactions » kindling tem- 
perature » spontaneous burning* and conditions 
necessary for combustion/oxidation. 

2.6.3 Observe certain aspects of a chemical change 
by examining the results of reacting weighed 
samples of Iron and sulphur. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Chemistry — Academic 



COMPETENCY GOAL 3: The learner will have an understanding descriptive chemistry 
and periodic properties of elements. 



Objectives 



Measures 



3.1 Know descriptive terml- 3.1.1 
nology pertaining to 
atomic models and con- 
figurations of elec- 3.1.2 
trons. 



Know experlmr tation and Its Interpretation 
leading to present-day models of the atom. 

Write a quantum nu '^er notatl'^n for the 
electrons of an atom with r. spect to quantum 
level, suborbital, and spin, given the 
atomic number of the element. 



3.2 Know the origin and 

nature of the periodic 
properties of the ele- 
ments, and the utility 
of the periodic table. 



3.2.1 Relate position and numerical Information 
on the periodic table to atomic number, 
mass, and electron configuration. 

3.2.2 Predict relative physical end cheiLlcal prop- 
erties of elements from their position on 
the periodic chart. 

3.2.3 Locate aad retrieve Information from the 
periodic chart. 

3.2.4 Describe and verify in the laboratory 
certain physical and chemical properties 
of various families of elements. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Chemistry—Academic 

COMPETENCY GOAL 4: The learner will under8tr»^ ! concepts and techniques of measure- 
ment and computation as they relate to chemistry. 



Object '^ ves 



Measures 



4.1 Know how to measure 
accurately length, 
area, volume, mass, 
Height , temperature , 
and time, and record 
the measurements as 
precisely as the 
measuring devices 
permit • 



4.1.1 Weig' objects and record the weight properly 
within the sensitivity limits. 

4.1.2 Measure liquid volumes wJthin the precision 
of the container. 

4.1.3 Determine temperatures accurately and pre- 
cisely. 

4.1.4 Determine the relationship between Celsius 
and Fahrenheit scales. 



4.1.5 Demonstrate the use of customary ana metric 
units in measuring area, length, volume, 
mass, weight, temperature, and heat. 

4.1.6 Demonstrate applications of mathematical 
operations with resp<»ct to the concept of 
significant figures. 



4.2 Know how to use sci- 4.2.1 Write large and small numbers using scien- 

entific notation* tific notation. 

4.2.2 Convert numbers written in scientific 
notation to common form. 

4.2.3 Perform multiple arithmetic operations 
involving numbers expressed in scientific 
notation. 



4.3 Have a knowledge of 
mathematical opera- 
tions involving manip- 
ulation of units and 
unit conversions. 



4.3.1 Record data in the form of scalar numbers 
properly. 

4.3.2 Generate dimenslonally coirect answ:rs when 
operating with scalar number's. 

4.3.3 Interconvert quantities expressed in custom- 
ary and metric units. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Arsf : Chemistry — Academic 



COMPETENCY GOAL 5: The learner will have an understanding of stoichiometry and 
kinetic molecular theory. 



Objectives 



Measures 



5.1 Know how to construct 
and use chemical for- 
mulas and equations. 



5.1.1 Relate chemical names and formulas. 

5.1.2 Write the reactants and products of a chem- 
ical reaction in the form of an equation. 

5.1.3 Balance a chemical equation by conservation 
of atomSy inspection. 



>?. Know how to use the 
mole concept. 



5.7.1 Give the numerical value, derivation, and 
utility of Avogadro's number. 

5.2.2 Compute a formula weight given a periodic 
table. 

5.2.3 Relate the term? atomic weight, gram-atomic 
weight, molecular weight, gram-mo ler.ular 
weight . 



5.3 Know how to make cal- 
culations invo''/ing 
stoichiometry given a 
periodic table and cal- 
culator. 



5.3.1 Calculate the percentage by weight of a com- 
pound from its simplest formula* 

5.3.2 Calculate the simplest formula of a compound 
from the weight percentage of its elements. 

5.3.3 Calculate the stoichiometric amounts in 
specific reactions sucu as weight to weight, 
weight to volume, volume to weight, volume 
to volume. 

5.3.4 Make stoichiometric calculations in limiting 
reactant situations. 

5.3.5 Perform experiments to verify stoichiometric 
relationships. 
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Grade Level: 9-12 

Skills/Subject Area: Chemistry — Academic 



Page 



COMPETENCY GOAL 5: The learner v^ll have an understanding of stoichiometry and 
kinetic molecular theory. 



Objectives 



'^.4 Know how to make cal- 
culations for the pre- 
diction of the behavior 
of gases. 



Measures 



5.4.1 Describe the behavior of a gas in terms 
of kinetic molecular th'^c-y. 

5.4.2 Make calculations and laboratory verifi- 
catior" of the rel*? 'onships of pressure, 
volume » and tempera.ure. 

5 •4.3 Examine the stoichiometry of a gas col'lected 
by water displacement using Dalton^s Law of 
Partial Pressures and the Ideal Gas Law« 



3.4.4 Calculate *'he relative diffusion rates of 
various gases using Graham* s Law. 
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SCI^.NCE 

Grade Level: 9-12 Skillsr/Subject Area: Chemistry —Academic 

COMPETENCE' GOi L 6: The learner will understand fundamental principles related to 
chemical reactions, kinetics, and thermodynamics. 



Objectives 



Measures 



6.1 Know the concept of 
oxidation- reduction. 



6.1*1 Write the oxidation numbers for each element 
in a compound. 

0.1.2 Identify and write the oxidation-reduction 
half reactions in a redox equaf.lon. 

6.1.3 Balance selected redox reactions by the 
electron-transfer method. 



6.2 Have knowledge of 
basic principles in 
electrochemistry. 



6,2.1 Calculate the cell voltage and direction of 
current flow in a sample cell given a table 
of standard oxidation or reduction poten- 
tials. 



6.2.2 Draw diagrams of current-producing and electro- 
plating cells. 



6.2.3 Relate the etoichlDmetry of an electroplat: ng 
cell to faradays of electricity, amperes of 
current, and time of operation. 



6.3 Have knowledge of 
various energy ef- 
fects in chemical 
reacf Ions. 



6.3.1 Identify and explain endothexnic and exo- 
thermic reictions, using examples and 
graphs. 

6.3.2 Calculate amounts of K»at consumed or 
evolved in a reac'^tion using Hess* Law. 



6.3.3 Discuss the driving forc^is and spontaneity 
of ^ rhemJcal ret^ction in teniiF of free 
energ: , enthalpy, and entrop> 
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Grade Level: 9-12 
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Skills/Subject Area: Chemistry — Academic 

COMPETENCY GOAL 6: The learner will understand fundamental principles related to 
chemical reactions, kinetics t and thermodynamics. 



Objecti^ es 



Measures 



6.4 Know factors that 

affect the rate of a 
rewXtlon. 



6.4.1 Observe and explain the effects of temper- 
ature) surface area, catalysis, ^nd other 
factors affecting reaction rates. 



6.4.2 Make laboratory investigations of factors 
affecting reaction rates. 



6.5 Krow the concept cf 6.5.1 State the conditions necessary for equi- 

u/namic equilibrium. librium. 

6.5.2 State Le Chatelier's principle and predict 
the effects of various stresses upon a 
system in equilibrium. 

6.5.3 Write a generalized expression of aii equi- 
librium constant. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Chemistry—Academic 



COMPETENCY GOAL 7: The learner will have an understanding of the properties of 
electrolyte solutions. 



Objectives 



Measures 



7.1 Know the Importance 
of acids, bases, and 
salts In industry and 
In the home. 



7.1.1 Identify ways common acids, bases, and salts 
may be used either In the home or In 
Industry. 

7.1.2 Identify acids, bases, and salts on product 
labels. 



7.2 Know the names and for- 7.2.1 Write chemical formulas for a variety of 



mulas of s'*lected acids, 
bases, and salts. 



simple acids, bases, and salts. 

7.2.2 Identify the formulas of simple acids, 
bases, and saltF. 



7.3 Know physical charac- 
teristics and chemical 
properties of solutions 
oi acids, bases, and 
salt?. 



7.3.1 State definitions of acids and bases accord- 
ing to the theories of /rrhenlus, Bronsted- 
Lovry, and Lewis. 

7.3.2 Determine experimentally the pH, the effect 
on litmus paper, and other physical charac- 
teristics of acids, b&ses, ^nd salts. 

7.3.3 Explain the characteristics of solutions of 
acids, bases, and salts in ternis of Inter- 
actions with water. 



7c4 Know selev'zted 

expressions of con- 
centration of solutions. 



7.4.1 Perform calculations Involving molarity, 
normality, dllutlo^ factors, and acid-base 
titrations. 

7.4.2 Determine the concentration of a dilute 
acid solution in the laboratory by titration, 

7.4.3 Calculate the molarity, boiling point ele- 
vation, and freezing point depression of a 
solution. 

7.4.4 Observe the effects of concentration on the 
boiling point and freezing point of a solu- 
tion. 
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Grade Level: 9-12 

Skills/Subject Area: Chemistry — Academic 



Page 2 



COMPETENCY GOAL 7: The learner will have an understanding of the properties of 
electrolyte solutions. 



Objectives 



7.5 Have a knowledge oi 
the phenomenon of 
ionization. 



Measures 



7.5.1 Explain the ionization process in terms of 
the solution process and the equilibrium of 
water. 

7.5.2 Develop the concept of an ionization con- 
stant. 

7.5.3 Interpret a laboratory demonstration showing 
the degree of ionization of various solutions 
of electrolytes and nonelectrolytes. 



7.6 Have a knowledge of 
acid-base equjlib-ria 
and pH. 



7.6.1 Develop an understanding of pH and pOH as 
logarithmic expressions of ccncentr^itlons 
of hydroniuni and hydroxyllons. 

7.6.2 Calculate the pH of an acidic or basic solu- 
tion given its concentration. 



7.7 Have knowledge of 7.7 1 Suggest ways to enhance or depress the solu- 

solubility eqi libria. bility of a given substance. 

7.7.2 Write a statement for a specified solubility 
product constant. 

7.7.3 Perform cal<!ulations of the solubility prod- 
uct constant and ionic concentrations for 
solutions of sparingly soluble salts. 

7.7.4 Observe the precipitation from solution of 
sparingly soluble salts and learn to predict 
this occurrence using tables of solubility 
information. 
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Grade Level: 9-12 Skills/Subject Area: Chemistry—Academic 

COMPETENCY GOAL 8: The learner will have an understanding of the principles, 
reactions, and related compounds studied in organic chemistry. 



Objectives 



Measures 



8.1 Have knowledge of 8.L 
chemical properties, 
physical formd, and 8.L 
atomic structure of 
carbon. 



1 Write the electron configuration of carbon. 

2 List several allotropic forms of carbon and 
describe their physical properties, occur- 
rence, and use in the home and Industry. 



8.2 Have knowledge of 8.2.1 Describe slgma and pi bo*^ding. 
hybridization and 

its relationship to 8.2.2 Sketch and relate structures based upon SP , 
bonding and molecular SP , and SP hybrid carbon atoms to bonding 

geometry. types and bond angles. 



8,3 ! ive knowledge of 
hydrocarbons. 



8.3.1 Build and sketch models of the structure of 
simple alkanes, alkenes, aikynes, and ring 
compounds. 

8.3.2 Learn the I.U.P,A.C. system of nomenclature 
^or simple hydrocarbons. 

8.3.3 raw and label all structural isomers of 
hexane . 



8.4 Have knowledge of 8.4.1 
major hydrocarbon 
substitution products. 



Identify, name, and use various functional 
groups (alkyl, carbonyl, hydroxyl. carboxyl, 
amine) to produce formulas of common hydro- 
carbon derivati\res. 



8.4.2 Sketch, build models, and name members? of 
certain types of organic compounds such as 
organic acids, alcohols, aldehydes, alkyl 
halides, ketones, ethers, and esters. 



8.5 Know that activities 8.5.1 Diagram and trace the photosynthesis process 

of living things in- showing light and dark reactions, 

volve chemical reac- 
tions. 8.5.2 Trace the formation of proteins from DNA 

replication to RNA. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject \rea: Chemistry — Academic 



COMPETENCY GOAL 9: The ^earner will have an understanding of the relevance of 
current topics in chemistry. 



Obj ectives 



Measures 



^.1 Have knowledge of t'le 9.1.1 Describe the use of computers in chemical 
relevance of curreiit analysis, 
topics in chetnistry. 

9.1.2 Discuss some of the recent advances in tr^edi- 
cine. 



9.1.3 Write equations that show how acid rain is 
formed. 

9.1.4 Write equations showing the reaction of pol- 
lutants with ozone. 



9.2 Se aware of careers 

available in chemistry. 



9 2.1 Give a report on an Interview with a re- 
search chemist. 

9.2.2 Interview a high school chemistry teacher 
to fird out what preparation is needed to 
become a chemistry teacher. 

9.2.3 Prepare a report on a chemistry-related 
career. 



ERIC 



275 

267 



Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Chemistry— Applied/Technical 



COMPETENCY GOAL 1: The lean or will understand the basic concepts and techniques 
of the study of chemistry. 



Objectives 



Measures 



1.1 Know systematic 

processes for conduct- 
ing scientific work. 



1.1.1 Follow instructions In conducting safe and 
precise laboratory exercises. 

1.1.2 Communicate the results of laboratory exper- 
iments In an appropriate ma' ^er. 

1.1.3 Demonstrate an understanding of terms and 
operations in experimental work. 

1.1.4 Use selected laboratory equipment and number- 
producing instrumentation^ 



1.2 Know the properties 
of matter and energy. 



1.2.1 Describe samples of matter in terms of xnastM 
volume, density, and physical state. 

1.2.2 Observe -»nd Identify three forms of energy: 
heat, light, and somd. 

1.2.3 Use a Ughted flashlight to demonstrate the 
transformation cf energy from chemical to 
electrical, heat, and light. 

1.2.4 Give a report describing energy conversions 
In a gasoline engine. 



1.3 Know the concept of 1.3.1 State that matter and energy are neither 

conservation of matter created nor destroyed. 



and energy. 



1.J.2 Observe ind record the weights of reactants 
and products in the formation of iron sul- 
fide. 



277 



Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Chemistry— Applied/Technical 



COMPETENCE GOAL 2: The learner will understand systems of identification of 
matter, nuclear, physical, a \ chemical changes. 



Objectives 



Measures 



2.1 Know various descrip- 
tive class** fications 
of matter. 



2.1*1 Match a selected list of descriptive terms 
with definitions. 

2.1.2 Classify samples of matter such as by 

physical state, and whether metallic or 
nonmetallic. 



2.2 Know the basic chemical 
concepts of atoms and 
molecules. 



2.2.1 Construct diagrams and models to illustrate 
the concepts. 

2.2.2 Relate the concepts of atoms and molecules 
using diagrams and symbols. 

2.2.3 Sunnarize the history of the concepts of 
atoms and molecules. 



2.2 Know the concepts cf 
elements, compounds, 
and mixtures. 



2.3.1 Use the classification terms element, com* 
pound, mixture, and cite examples. 

2.3.2 Identify samples of matter based upon this 
classification. 

2. 3.3 Produce a diagram relating elements, com- 
pounds, and mixtures. 



2. A K arious types of 
nuclear changes. 



2.4.1 Describe and use the terms fission, fusion, 
atomic mass and number, and chain reac- 
tion. 

2.4.2 Explain the difference between a nuclear 
change and a chemical or physical change. 
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Grade Level: 9-12 Page 2 

Skills/Subject Area: Chemistry— Applied/Technical 

COMPETENCY GOAL 2: The learner will understand systems of identif icat5on of 
matter 9 nuclear , physical , and chemical changes. 



Objectives 



Measures 



2.5 Know about physical 
changes such as phase 
changes and character- 
istics of these 
changes. 



2.5.1 Determine Cne melting point of a low-melting 
solid In the laboratory. 

2.5.2 Boil water and graph the temperature-time 
data. 



2.5.3 Observe and describe several allotropic 
forms of sulfur. 



2.6 Have knowledge ^f the 
nature and evidence of 
chemical changes. 



2.6.1 Explain selected chemical changes in terms 
of the recombinations of atoms. 

2.6.2 Describe chemical changes as endothermic 
or exothermic. 



2.6.3 Identify the chemical and physical changes 
that occur when weighed saiLples of iron and 
sulfur are reacted. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Chemist ry~Applied/Technica] 



COMPETENCY GOAL 3: The learner will understand descriptive chemistry and the 
periodic properties of elements. 



Objectives 



Measures 



3.1 Know descriptive ter- 
minology pertaining to 
atomic models and con- 
figurations of elec- 
trons. 



3.1.1 Construct diagrams and models illustrating 
the present-day interpretation of the atom. 

3.1.2 Cite examples lllustratirg the scale of the 
linear dimensions of atom-sized particles. 



3.2 Know the nature and 

utility of the period- 
ic table. 



3.2.1 Identify atomic number, mass, and electron 
configuration for a specified position on 
the periodic chart. 

3.2.2 Predict relative combining properties of ele- 
ments from their position on fhe periodic 
chart. 

3.2.3 Locate and retrieve information from the 
periodic chart. 

3.2.4 Observe general physical and chemical prop- 
erties of selected elements. 

3.2.5 Develop reports on the properties and uses 
of various elements and their compounds in 
some chemical families. 

3.2.6 Make a catalog of elements cited on product 
labels. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Chemistry—Applied/Technlcal 



COMPETENCY GOAL 4: The learner will understand concepts and techniques of measure- 
ment and computation as they relate to clieiristry. 



Objectives 



Measures 



4.1 Know how to measure 
and record length, 
area, volume, mass» 
weight, temperature » 
and time. 



4.1.1 Weigh objects and record the weight properly 
within the precision of the equipment. 

4.1.2 Measure iquid volumes within the precision 
of each container using flasks, cylinders, 
and beakers. 

4.1.3 Determine temperatures accuratelv and pre- 
cisely using Celsius and Fahre^ it ther- 
mometers. 

4.1.4 Demonstrate the use of customary and metiic 
units. 

4.1.5 Determine the linear dimensions, surface 
area, and volume of a series of objects with 
a metric ruler. 



4.2 Know how to use scien- 
tific notation. 



4.2.1 Write large and small numbers using scien- 
tific rotation for even powers of 10. 

4.2.2 Convert numbers written in scientific nota- 
tion to cotranon form for even powers of 10. 



4.3 Have knowledge of 
mathematical opera- 
tions involving manip- 
ulation of units and 
unit conversions. 



4.3.1 Record data In the form of scalar numV3rs. 

4.3.2 Develop a personal catalog of conversion 
factors. 

4.3.3 Interconvert quantities expressed in custom- 
ary and metric units using calculators, 
conversion aids, and tables of conversion 
factors. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Chemistry — Applied/Technical 



COMPETENCY GOAL 5: The learner will have an understanding of stolchlometry ard 
kinetic mclecular theory. 



Objectives 



Measures 



5.1 Know how to construct 
and use chemical for- 
mulas and equations. 



5.1.1 Relate chemical names and formulas. 

5.1.2 Write simple chemical reactions. 

5.1.3 Balance a short chemical equation by 
Inspection. 



5.2 Know how to use the 
mole concept. 



5.2.1 Explain the utility of the mole concept. 

5.2.2 Compute the formula weight of a formula 
containing no more than a single subscript « 



5.3 Know how to make cal- 
culations Involving 
stolchlometry given a 
periodic table and a 
calculator. 



5.3.1 Calculate the p«rcentagj by weight of a com- 
pound from Its simplest formula that con- 
tains no more than a single subscript. 

5.3.2 Calculate the stoichiometric weights in a 
specified reaction from the balanced equa- 
tion. 

5.3.3 Describe a limiting reactant situation. 

5.3.4 Perform experiments to verify stoichiometric 
weight relationships. 



5,4 Know how to make cal- 
culations for the pre- 
diction of the behavior 
of gases. 

ment . 

5.4.3 Examine instruments and formulate methods 

of measuring pressures and volumes of gases. 

5.4.4 Use units for t*ie measurement of pressure 
a»id volume of {cases. 



5.4.1 Make calculations and laboratory verifi- 
cations of the relationships of pressure » 
volume , and t'^ ^perature . 

5.4.2 Collect samples cf eases by water displace- 



282 

273 



SCIENCE 



Grade Level: 9-12 Skills/Subject Area: Chemistry—Applied/Technical 

COMPETENCY GOAL 6: The learner will understand fundamental principles related to 
chemical reactions, kinetics, and thermodynamics. 



Objectives Measures 



6.1 Know about the concept 6.1.1 Write the oxidation numbers for each ele- 
of oxidation-reductiou. ment in a compound that contains no more 

than one complex ion. 



6.]. 2 Identify oxidation-reduction equations. 



6.2 Have knowledge of 

basic principles in 
electrochemistry. 



6.2.1 Calculate the cell voltage in a sample cell 
given a table of standard oxidation or re- 
duction potentials. 



6.2.2 Draw a diagram of an electroplating cell. 

6.2.3 Construct current-producing and electro- 
plating cells. 

6.2. A Describe corrosion between dissimilar metals. 



6.3 Have knowledge of 
various energy ef- 
fects In a chemical 
reaction. 

reaction in the laboratcry. 

6.3.3 Discuss the driving forces of a chemical 
reaction (enthalpy and entropy). 



6.3.1 Identify and explain endothermic and exo- 
thermic reactions in terms of heat consumed 
and lost. 

6.3.2 Describe an endothermic and exothermic 



6. A Have knowledge of 6.A.1 Observe the effects of temperature and 

factors that affect surface area on reaction r^tes. 

the rate of a reac- 
tion- 6. A. 2 Discuss other factors that affect reaction 

rates. 



6.5 Know about the con- 6.5.1 De&cribe and cite examples of an equilibrium, 

cept of dynamic 

equilibrium. 6.5.2 State Le Chatelier's principle and give 

examples of stresses upon a system in equi- 
librium. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Chemistry — Appl led/Technical 



COMPETENCY GOAL 7: The learr^r will have an understanding of the properties of 
electrolyte solutions. 



Objectives 



M€^asures 



7.1 Know the importance of 
acld8» bases, and salts 
in industry and in the 
home. 



7.1.1 Identify ways that certain common acids, 
bases, and salts are used in the home or 
in industry. 

7.K2 Identify acids, base^, and salts on prod- 
uct labels. 



7.2 Know the names and 
' ormulas of selected 
acids, bases, and salts. 



7.2.1 Wr^te chemical formulas for selected simple 
acids, bases, and salts* 

7.2.2 Write tho fc mulas of selected simple acids, 
ba&es, and salts when given the chemical 
name. 



7.3 Know physa Jil charac- 
teristics an:* chemical 
properties of solutions 
of acids, bases, and 
salts. 



7.3. Observe rhe effects of solutions of acl<^3, 
bases, and certain salts on litmus paper 
and pH paper. 

7.3.2 Explain the characteristic's of solutions 
^1 ac Is, bases, and salts, and neutral- 
ization reactions. 



7.4 Have knowledge of 

selected expressions 
of concentration of 
solutions. 



.1 Perform calculations involving molarity and 
dilution factors. 

.2 Determine the concentration of a dilute 
ac^d solution U\ the laboratory by tltra- 
tio.n with standard base. 



7.4.3 Discuss boiling point elevation and freezing 
point depression of a soiutio'" and its 
relation to the labels and tables on an 
antifreeze can. 



7,4.4 Observe the effects of concentration on the 
boiling point of a water solution* 
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Grade Level: 9-12 Page 2 

Skllls/Sabject Area: Chemistry—Appiied/Technical 

COMPETENCY GOAL 7: The learner will have understanding of the properties of 
electrolyte solutions. 



Objectives 

7.5 Know about the pbe- 7.5.1 
nomenon of isnization. 

7.:; : 

7.6 Have knowledge of acids, 7.6.1 
bases, and pH. 



Measures 



E\plaia the ionization process in terras of 
the solution process in water. 

Olseive a laboratory demonstration of solu- 
tions of electrolytes and nonelectrolytes. 

Draw a diagram of pH and pOH scales and 
give examples of everyday materials in the 
corresponding ranges. 



*/.6.2 Deter iiine the pH of an acidic cr basic solu- 
tion given a pH meter or test kit. 



7.7 Know about solubility. 7.7.1 Suggest ways to enhance or depresi, the solu- 
bility of a given substance. 

7.7.2 Obser^^e the precipitation from solution of 
sparingly solut . silts. 

7.7.3 Recapture filtrates and centrifugates in 
the laboi'-^tory. 
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Grade Level: 9-12 



SCIENCE 

Skills/Sub jt'Ct Area: Chemlatry — Applieu/Tecbnical 



COMPETENCY GOAL 8: The learner will have a general understanding of organic 
chemistry. 



Objectives 



Measures 



8.1 Have knowledge of 

chemical properties, 
physiril forms, and 
atomic structure of 
carbon. 



8.1 1 Describe selected carbon compounds. 

8.1.2 Observe physical properties and discuss the 
uses of graphite, diamond, anc^ amorphous car- 
bon. 

8.1.3 Describe the combustion of carbon compounds. 



8.2 Know about hybrid- 
ization and its re- 
lationship to bond- 
ing and molecular 
geometry. 



8.2.1 Describe the unique geometry of carbon 
bonding. 

8.2.2 Sketch end relate structures based upon 
single, double, and triple bonds. 



8. J Know about hydro- 
carbons. 



8.3.1 Learn the l.U.P.A.C. system of nomenclature 
for simple alkanes. 

8.3.2 Draw structu:es and cite exaurles of struc- 
tural isomers. 
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Grade Level: 9-12 



Page 2 



Skills/Subject Area: Chemistry—Applled/Ttchniral 



COMPETENCY GOAL 8: Tr.s 
chemistry. 



learner will have a general understanding of organic 



Objectives 



Measures 



8.4 Know abou*" major 

hydrocarbon substi- 
tution products. 



8.4.1 



Identify pan?es of co^nmon organic acids and 
alcohols. 



8.4.2 Identify generalized structures of certain 
types of organic compounds such as organic" 
acids, alcohols, aldehydes, alkyl halides, 
ketones, ethers, esters (e.g., ROR - ether). 

8.4.3 Leaxn to associate group names x;lth suffixes 
in the I.U.P.A.C. system of nomenclature for 
simple hydrocarbons (e.g., 2-propanone is 

a ketone) . 

8.4.4 Identify selected functional groups (al/yl, 
carbonyl, h>Jroxyl, carboxyl, amine). 

8.4.5 Sketch and build model*" jf simple examples 
ot organic compounds such as organic acids, 
alcohols, aldehydes, alkyl halides, ketones, 
ethers, and esters. 

8.4.6 Identify household products with their re- 
lated organic grov.ps. 



8.5 Know activities of 

living things involve 
chemical reactions. 



8.5.1 



Label a diagram tracing; 
process. 



the photosynthesis 



8.5.2 



DiscusG the formation of proteins. 



SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Chemistry — Applied/Technical 

COMPETENCY GOAL 9: The learner will understand the relevance of current topics in 
chemistry. 



OLJective: 



Measures 



9.1 Have a knowledge of 
the relevance of 
current topics in 
chemistry. 



9.1.1 Describe the use of computers in chemistry. 

9.1.2 Discuss some of the r'»cent advances in medi- 
cine. 

9.1.3 Describe the causes and effects of acid rain. 

9.1.^ Write the formula for and discuss environ- 
mental issues related to atmospheric ozone. 



9.2 Be aware of careers 
available in chem- 
istry. 



9.2.1 Give a report on an interview with a pharma- 
cist. 

9.2.2 Interview a chemistry teacher and discuss 
the preparation needed to become a chemistry 
teacher. 



9.2.3 Report on the operation of a municipal 
water plant. 



ERIC 



288 

279 



Physics Outline 



1« Introduction to the Science of Physics 

1.1 Problem- solving methods 

1.2 Measuring aevlces and scalar uumbers 

1.3 Elements, graph construction 

1.4 Relevance and current topics In physics 

2. Mechanics 

2.1 Lavs of motion 

2.2 Vector quantities and component forces 
2«3 Gravitational forces 

2.4 Work, power, and mechanical energy 

3. Kinetic Theory and Properties of Matter 

3.1 Phases of matr.er 

3.2 Use of physical constants 

4. Thermodynamics 

4.1 Characteristics of heat energy 

4.2 Conservation of heat 

4.3 Heat equlvfilent of work 

5. Wave Mechanics 

5.1 General properties of wave phenomena 

5.2 Sound 

5.3 Light 

6. Electricity and Magnetism 

6.1 Electrostatic phenomena 

6.2 Direct currant circuits 

6.3 Magnetism 

6.4 Alternating current 

7. Particle Physics 

7.1 Development of atomic theory 

7.2 Quantum theory 

7.3 Atomic particles 

7.4 Nuclear energy and society 
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Grade Level: 9-12 



COMPETENCY GOAL ' 
affects our lived. 



SCIENCE 

Skills/Subject Area: Physics — Academic 
The learner will understand the science of physics and how it 



Objectives 



Measures 



1.1 



Know how to solve prob- 
lems U3ing basic alge- 
bra and trigonometry. 



1.1.1 



Solve algebraic equations utilizing mathe- 
matical fonrulas and expressions. 



1.1.2 Solve right triangle problems using sine, 
cosine, and tangent. 

1.1.3 Solve triangle pro>>lems using sine and co- 
sine law. 



1.2.2 Describe certain aspects of coherent systems 
of units with respect to British Engineering 
and SI Metric Systems. 

1.2.3 Interconvert expressions of like quant iti'^s 
in different units. 

1.2.4 Demonstrate accuracy and precision in com- 
puting and measuring when doing laboratory 
experiments. 

1.2.5 Determine answers to measurement problems to 
the correct number of significant figures. 

1.2.6 Calculate expressions of precision (e.g., 
average deviation, percent deviation) and 
accuracy (e.g., absolute error, percent 
error) . 

1.2.7 Use laboratory equipment employing expo- 
nential scales. 

K2.8 Perform multiple arithmetic operations and 
solve algebraic equations involving numbers 
expressed in scientiric notation. 



1.2 



Know how to use meas- 
uring devices and 
scalar numbers. 



1.2.1 



Use various measuring instruments in labo- 
ratory situations. 
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Grade Level: . 12 Page 2 

Skills/Subject Area: Physics — Academic 

COMPETENCY GOAL 1: The learner will understand the science of physics and how it 
affects our lives. 



Objective s M^a ^ures 



1.3 Understand the elements 1.3.1 Collect end present data in a systematic 
of graph construction. fashion. 



1.3.2 Graph and interpret data collected from a 
laboratory exercise. 

1.3.3 Express in mathematical statements infor- 
mation obtained from a graph of laboratory 
data. 



1.4 Know of recent advance , 1.4.1 Critique an article on a recent advance in 
career potentials, and physics, 
current societal issues 

in physics. 1.4.2 Report on a possible career in physics. 

1.4.3 Suggest an impact of recent advance 3 in 
physics on society* 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Physics— Academic 

COMPETENCY GOAL 2: The learner will understand basic mechanics. 



Objectives 



Measures 



2.1 Know lavs» mathematical 
expressions, and fac- 
tors which represent 
and affect various 
types of motion. 



2.1.1 Make calculations involving velocity, accel- 
eration, momentum, work, and nower. 

2.1.2 Define and use vector and scalar quantities. 

2.1. Solve problems relating cime, distance, veloc- 
ity, and acceleration for bodies in linear 
motion. 



2.1.4 Solve problems relating timcj angular dis- 
tance, uorque» rotational inertia, angular 
velocity, and angular 3c:celeration for bodies 
in circular and rotary motion. 

7.1.5 Perform laboratory ir.vestigations of free- 
fall motion. 



2. .6 Solve problems and perform laboratory inves- 
tigations of the motion of a simple pendulum. 

2.1.7 Write systematic, well-formulated reports 
of laboratory work. 



2.1.8 Explore applications of a microprocessor to 
the analysis of laboratory data and simula- 
tion of mechanical phenomena. 



293 

283 



Grade Level: 9-12 Page ? 

Skills/Subject Area: Physics — Acade^^lc 

COMPETENCY GOAL 2: The learner will understand basic mechanics. 



Objectives 



Measures 



2.2 KncAiT how to analyze 
j>ystems involving 
vector quantities 
and component forces. 



2.2.1 Resolve problems involving motion vectors 
for direction and magnitude. 

2.2.2 Resolve problems involving force vectors 
for the direction and magnitude of the equi- 
librant force. 

2.2.3 Investigate equilibrant forces in a labora- 
tory setting using a force table. 

2. 2. A Solve problems Involving frlctional forces 
and coefficients of friction. 

2.2.5 Investigate the frlctional forces and the 
coefficients of static and sliding friction 
of a ^lock on an inclined plane. 

2.2.6 Solve problems relating to torque. 

2.2.7 Analyze a system of torque-producing forces 
acting on a beam in equilibrium in the lab- 
oratory. 



2.3 Understand the behavior 
of gravitational forces. 



2.3.1 State Newton's Law of Universal Gravitc^tion. 

2.3.2 Solve problems relating gravitational 
forces, mass, distance, the Universal 
Gravitational Constant, and acceleration 
due to gravity. 
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■ Grade Level: 9-12 Page 3 

n Skills/Subject Area: Physics — Academic 

M COMPETENCY GOAL 2: The learner will understand basic mechanics • 



Objectives Measure^ 

2.4 Know how to quantify 2.4.1 Perform calculations and laboratory deter- 

work, power, and mlnatlons of work, power, momentum, and Im- 

mechanical energy. pulse, 

2.4.2 Obsen ^ and describe the conservation of 
momentum ^or elastic and Inelastic colli- 
sions. 



2.4.3 Perform calculations and laboratory deter- 
minations of rotary work and power, angular 
momentum, and impulse. 



2.4,4 Calculate the potential and kinetic energy 
of a body at rest and in motion. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Physics—Academic 

COMPETENCY GOAL 3: The learner will understand kinetic theory and have a general 
knowledge of properties of matter. 



Objectives 



Measures 



3.1 Understand phases of 
matter in terns of the 
kinetic molecular 
theoiry. 



3. 1.1 Perform calculations and laboratory inves- 
tigations of tensile and compressional 
forces on solids including determinations 

of Hooke's Law, Young's Modulus, and tensile 
strength. 

3.1.2 CI serve tha effects of pressure, surface 
tension, and capillary action in liquids. 



3.1.3 Solve problems and conduct laboratory inves- 
tigations of gas laws relating volume, teiu- 
perature, and pressure. 



3.2 Know how to use in- 
dexed information 
relating to physical 
constants. 

3.2.2 Develop a table of physical constants in the 
laboratory. 



3.2.1 Demonstrate the ability to retrieve infor- 
mation from standard publications of physical 
constants such ^s the C.R.C. or Lange ' s 
tables. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Physics — Academic 



COMPETENCY GOAL 4: The learner will understand elementary principle' oi thenao- 
dynamics. 



Objectives 



Measures 



4,1 Understand factors 
associated with the 
characteristics of heat, 



4.1.1 Measure and distinguish the temperature 
from the heat content of a body. 

4.1.2 Measure and explain heat transfer by con- 
ductiv^n, convection, and radiation. 

4.1.3 Relate the effects of thermal energy to 
kinetic molecular theory. 

4.1.4 Calculate the quantity of heat needed to 
produce a specified temperature change. 



4,2 Know how to quantify 4.2.1 Determine the heat gain/loss and specific 

the conservation of heat of an object in the laboratory using 

heat. a calorimeter. 

4.2.2 Explai'.n phase changes based upon laboratory 
data and graphs. 

4.2.3 Calculate the equilJbrium temperature of a 
two-component mixtur . 



4,3 know now to maRe deter- 
minations of the heat 
equivalent of work. 



4.^,1 observe and discuss the energy conversions 
in the operation of a model steatn engine, 

4.3,2 Calculate the work to be derived from a 
specified fuel. 



4.3.3 Calculate the efficiency of an engine. 



4.3,4 Relate potential and kinetic energy to 
their heat equivalents. 
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Grade Level: 9-12 
COMPETENCY GOAL 5: 



SCIENCE 

Skills/Subject Area: Physics—Academic 
The learner will understand basic elements of wave mechanics. 



Objectives 



Measures 



5.1 Understand the general 
properties of wave 
phenomena • 



5.1.1 Identify, diagram, and calculate 'quantities 
relating to wave velocity, wavelength, and 
frequency. 

5.1.2 Describe types of wave phenomena and modes 
of propagation. 

5.1.3 Describe reflection, refraction, diffrac- 
tion, and interference. 

5.1.4 Describe standing waves with respect to 
loops and nodes. 

5.1.5 Observe and illustrate wave phenomena using 
various types of equipment (e.g., ripple 
tank, sli. 'ly, soft rope, signal generator, 
and oscilloscope). 



5.2 Know how to inves- 
tigate and describe 
sound in a quantified 
manner. 



5.2.1 Exr" lin with graphs and make calculations 
re. *"ing loudness and sound intensity. 

5.2.2 Make calculations relating velocity, wave- 
length, -requency, and period of sound 
waves. 

5.2.3 Demonstrate and make calculations of fre- 
quency relating to the Doppler effect. 

5.2.4 Calculate and verify the time for an echo 
return. 

5.2.5 Demonstrate the descriptive terms that can 
be applied to sound waves on a musical 
instrument. 
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Grade I^vel: 9-12 Page 2 

Skills/Subject Area: Physics — Academic 

COMPETENCY GOAL 5: The learner will understand basic elements of wave mechanics. 



Objectives Measures 

5.3 Know how to inves- 5.3.1 Label a chart of the electromagnetic sptc- 

tigate and describe trum. 
light in a quantified 

manner. 5.3.2 Know the speed of light and make calcu- 

lations relating this speed to distance 
and tine. 



5.3.3 Demonstrate the relationship of distance and 

itensity . 

5.3.4 Make calculations relating to intensity, 
flux, and illumination (normal and inclined). 

5.3.5 Investigate the measurement of light inten- 
sity using a Bunsen or Joly photometer. 

5.3.6 Investigate calculations of the refraction 
of light relating to the speed of light in 
a medium, index of refraction, and angles 
of incideiice and refraction (Snell's Law). 

5.3.7 Make calculations and construct ray diagrams 
relating focal length, image distance, and 
object distance for spherical nirrors and 
lenses. 

5.3.8 Make laboratory investigations of spherical 
mirrors and lenses. 

5.3.9 Calculate the magnification power of simple 
magnifiers. 

5.3.10 Make calculations and laboratory investi- 
gations of the wavelength of light using a 
diffraction grating and laser or monochro- 
matic light source. 

5.3.11 Investigate polarized light using various 
polarizing filters and dichroic crystals. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Physics—Academic 

COMPETENCY GOAL 6: The learner will understand basic principles of electricity 
and magnetism. 



Objectives 



Measures 



6.1 Kno^ how to identify 
and quantify certain 
electrostatic phe- 
nomena. 



6.1.1 Conduct laboratory investigations of basic 
laws of electrostatic attraction/repulsion 
and charge transfer. 

6.1.2 Make calculations related to electrostatic 
forces, charge, distance, and field intensity. 

6.1.3 Make calculations relating potential, stored 
charge, and capacitance, for capacitors in 
series and parallel. 



6.2 Understand basic 6.2.1 Make calculations ar ^ laboratory verifi- 

quantities and components cations of Ohin*s Law. 

associated with direct 

current circuits. 6.2.2 Make calculations and laboratory Investi- 

gations of circuits containing resistors 
in series and parallel. 

6.2.3 Draw charts and schematic diagrams of simple 
electrical circuits. 



6.2.4 Relate Ohm*s Law to cells in series and 
par^'llel circuits. 

6.2.5 Determine the value of an unknown resistor 
using a Wheatstone bridge. 

6.2.6 Relate the power expended in a circuit to 
resistance and current. 



6.2.7 Make calculations and laboratory verifi- 
cations of electrochemical phenomena related 
to time, current, and mass of material 
transferred in an electroplating circuit. 
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Grade Level: 



9-12 



Page 2 



Skills/Subject Area: Physics—Academic 

COMPETENCY GOAL 6: The learner will understand basic principles of electricity 
and magnetism. 



Objective s 



Measures 



6.3 Understand basic terms 
and phenomena associated 
with magnet sm. 



6.3.1 



Explain, using diagrams, the origin of mag- 
netic phenomena. 



6.3.2 Show the N-S conventions in diagrams de- 
scribing magnets and magnetic flux lines. 

6.3.3 Make calculations relating flux density 
near a straight conductor to current flow 
and distance. 

6. 3. A Demonstrate the "left-han(i" rule for 
straight conductors and solenoids. 

6.3.5 Make a laboratory determination of the 
strength of the earth* s magnetic field 
using a tangent galvanometer. 

6.3.6 Calculate the strength of an electromagnet 
related to current flow and number of turns. 

6.3.7 Demonstrate use of the "right-hand" motor 
rule and the "left-hand" generator rule in 
relating armature spin, field direction, 
and current flow. 

6.3.8 Describe basic types of motors and gener- 
ators. 

6.3.9 Describe the operation of a transformer and 
quantify the relationship of primary 

and secondary voltages to numbers of turns. 



6.4.2 Describe some basic principles associated 

with vacuum tube and transistor circuits and 
their re^' .ionships to certain electronic 
devices. 



6.4 Understand basic 

descriptive material 
pertaining to alter- 
nating current circuits. 



6.4.1 



Describe effective voltage, effective cur- 
rent, phased current, inductance, power 
angle, and impedance as they relate to 
alternating-current circuits. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Physics — Academic 

COMPETENCY GOAL 7: The learner will understand some fundamental concepts of 
particle physics. 



Objectives 



Measures 



7.1 Know 4bout atomic 

theory and its devel- 
opment. 



7.1.1 List and explain the major aspects of the 
atomic theory. 

7.1.2 Discuss the contributions of various scien- 
tists to the atomic theory. 



7.2 Know about major 
aspects of quantum 
theory. 



7.2.1 Discuss the development of the quantum theory 
beginning with the Bohr model. 

7.2.2 Assign quantum numbers to the electrons of 
given atoms. 

7.2.3 Discuss how quantum theory is used to ex- 
plain atomic structure. 

7.2.4 Identify some of the mathematical equations 
used in the theory. 



7.3 Understand the prop- 
erties and functions 
of major atomic 
particles. 



7.3.1 Give a description of the roles that some 
particles play in the atom. 

7.3.2 Balance selected nuclear eqtatiox^s with re- 
spect to mass and charge. 

7.3.3 Calculate the half-life of selected radio- 
active substances. 



7.4 Know about practical 

applications of nuclear 
energy. 



7.4.1 List uses of nuclear energy in medicine, 
research, and manufacturing. 

7.4.2 Discuss the significance of nuclear energy to 
society. 
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SCIENCE 

Grad« Level: 9-12 Skills/Subject \rea: Physics—Applied/Technical 

COMF^TENCY GOAL 1: The learner will understand the science of physics and how it 
affects our lives. 

Objectives Measures 

1.1 Know how to solve prob- 1.1.1 Solve algebraic equations and formulas with 
l^ms using basic alge- three variables (e.g., V « IR). 



hrr. and geometry. 



1.1.2 Show proficiency in the use of a hand cal- 
culator. 

1.1.3 Calculate areas and volumes of regular 
solids. 



1.2 Know how to use meas- 1.2.1 Use variou? measuring instruments in labora- 
suring devices and tory situations. 



scalar numbers. 



1.2.2 Interconvert expressions of like quantities 
in different units using tables and charts. 

1.2.3 Demonstrate accuracy and precision in com- 
puting and measuring. 

1.2.4 Use laboratory equipment employing vernier 
scales. 

1.2.5 Solve problems involving multiple arithmetic 
operations. 

1.2.6 Measure an angle in degrees. 
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Grade Level: 9-12 

Skills/Subject Area: Physlcs—Applled/Technlcal 



Page 2 



COMPETFNCY GOAL 1: The learner will understand the science of physics and how it 
affects our live?. 



Objectives 



Measures 



1.3 Know the elements of 
graph construction. 



1.3.1 Record data in an appropriate format. 

1.3.2 Interpret data collected from a laboratory 
exercise. 

1.3.3 Interpret information obtained from a graph 
of laboratory data. 

1.3.4 Show competence in point plotting and iraph 
reading. 

1.3. 5 Understand issues pertaining to close ^ss 
of measurement, doubtful digits, and round- 
ing off numbers 



K4 Know of recent advances, 
career potentials, and 
current societal issues 
in physics. 

1.4*3 Select examples for reports from newspapers, 
magazines, and TV of recent discoveries 
and advances in physics. 



1.4.1 List cateer opportunities available in 
physics. 

1.4.2 Debate societal issues such as nuclear energy 
or weapons. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Physics—Applied/Technical 

COMPETENCY GOAL 2: The learner will understand basic mechanics. 



Objectives 



Measures 



2.1 Identify the laws and 
mathematical expres- 
sions pertaining to 
motion. 



2.1.1 State laws and mathematical expressions re- 
lated to work and power (e.g., W « F x d and 
P w/t). 

2.K2 Define vector and scalar quantifier. 

2.1.3 Solve prrjlems relating time, distance, and 
velocity for bodies in linear motion (e.g., 
d =• vt). 

2.1.4 Investigate the length-time graph of a burn- 
ing candle. 

2.1.5 Solve problems relating to torque (e.g., 
T - F X d). 



2.1.6 Produce a distance-time graph for a body in 
free-fall motion. 



2.1.7 Explain acceleration in terms of distance- 
time 'graphs, 

2.1.8 Describe the forces affecting the movement 
of a motor vehicle. 



2.1.9 Explain the use of the constant of acceler- 
ation of gravity. 

2.1.10 Solve problems and perform laboratory Inves- 
tigations of the motion of a simple pendulum. 

2.1.11 Write reports of laboratory work that in- 
clude tables and graphs. 

2.1.12 Explore applications of a microprocessor to 
the simulation of mechanical phenomena. 

2.1.13 State predictions of what may occur as a 
result of technology. 

2.1«1A Research and summarize ho;^ technology has 
changed the way leisure is used. 
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Grade Level: 9-12 Page 2 

Skills/Subject Area? Physics—Applied/Tachnical 

COMPETENCY GOAL 2: The learner will understand basic mechanics. 



Objectives 



Measures 



2.2 Know how to analyze 
systems involving 
vector quantities 
&nd component forces. 



2.2.1 Resolve problems involving motion vectors 
ac right angles using graphs. 

2.2.2 Resolve problems involving force vectors 
at right angles using graphs. 

2.2.3 Investigate equilibrant forces in a labora- 
tory setting using a force table and develop 
a series of diagrams to suimnarize the re- 
sults. 



2.2.4 Point out when friction is necessary and 
when it must be reduced. 

2.2.5 List means of reducing friction. 

2.2.6 Solve problems involving frictional forces 
and coefficients of static friction on a 
level surface. 

2.2.7 Investigate frictional forces and coeffi- 
cients of static frictio.i. 

2.2.8 Solve problems relating to force and dis- 
tance from the fulcrum of a first-class 
lever. 

2.2.9 Investigate a torque-producing force acting 
on a beam. 



2.3 Know the behavior of 
gravitational forces. 



2.3.1 State Newton's Law of Universal Gravitation. 

2.3.2 Describe situations relating gravitational 
force to: planetary motions, acceleration 
due to gravity, and weight vs. mass. 
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Grade Level: 9-12 Page 3 

Skills/Subject Aiea: Physics — Applied/Technical 

COMPETENCY GOAL 2: The learner will understand basic mechanics. 



Objectives 



Measures 



2.4 Know how to quantify 
wor'c, power, and me- 
chanical energy. 



2.4.1 



Perform calculations and laboratory deter- 
minations of work and power. 



2.4.2 Observe the conservation of momentum for 
elastic and inelastic collisions. 

2.4.3 Explain potential and kinetic energy. 

2.4.4 Calculate the potential energy of a mass 
at various heights (E « mgh) • 

2.4.3 Demonstrate a knowledge of simple machines. 

2.4.6 Identify simple machines found ir the work 
place. 

2.4.7 Relate gear systems to the operation of 
motor vehicles and bicycles. 

2.4.8 Relate energy transfer to the drive train of 
an automobile. 
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Grade Level: 9-12 



SCIENCE 

Skills/Subject Area: Physics—Applied/Technical 



COMPETr^NCY GOAL 3: The learner will have a general knowledge of kinetic theory 
and properties of matter. 



Objectives 



Measures 



3*1 Know about phases of 
matter in terms of the 
kinetic iPolecular 
theory. 



3.1.1 Perform laboratory invest ig^'^t ions of tensile 
and compressional forces on solids and dis- 
cuss determinations of Hookers Law, Young's 
Modulus, and tensile strength. 

3.1.2 Determine the elastic constant of a spring 
in the laboratory. 

3.1.3 Observe the effects of pressure, surface 
tension, and capillary actions in liquids. 

1.1.4 Conduct laboratory investigations of gas 
laws relating volume, temperature, and pres- 
sure. 



3.2 Know how to use in- 3.2.1 Develop and use a personal cable of jonver- 

dexed information sion factors, 

relating to physical 

constants. 3.2.2 Develop a table of physical constants in the 

laboratory. 
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Grade Level: 



12 



SCIENCE 

Skills/ Subject Area: Physics — Applied/Technical 



COMPETENCY GOAL 4: Ihe learner will understand elementary principles of tl enno- 
dynamics. 



Obj ectives 



Measures 



4.1 Understand factors 
associated with the 
characteristics of heat. 



4.1.1 Distinguish the temperature from the heat 
content of a body. 

4.^.2 Explain heat transfer by conduction, convec- 
tion> and radiation. 

4.1.3 Relate the effects of thermal energy to ki- 
netic molecular theory. 

4.1.4 Calculate the quantity of heat needed to 
produce a specified temperature change in 
a quantity of water. 



4.2 Know how to quantify 
the conservation of 
heat. 



4.2.1 Determine the heat gain/!'oss of ^ metal 

object in tne laboratory using a calorim- 
eter. 



4.2.2 Explain phase changes incorporating discus- 
sions of latent heats of fusion and vapor- 
ization. 

4.2.3 Plot a cooling curve of a liquid-solid phase 
change . 

4.2.4 Relate laws of thermodynamics to the heating/ 
cooling of a building. 
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Grade Level: 9-12 



Page 2 



Skills/Subject Area: Physics — Applied/Technical 



COMPETENCY GOAL 4: The learner will understand elementary principles of thermo- 
dyn£i2ic8. 



Objectives 



Measures 



4.3 Know how to make deter- 
minations of the heat 
equivalent of work. 



4.3.1 



Observe and discuss the energy conversions 
in the operation of a model steaa '?r5;ine. 



4.3.2 Calculate the heat to be derived from a 
given amount of a specified fuel. 

4.3.3 Give examples of matter that are energy 
sources. 

4.3.4 List and describe the use of turbines in 
energy conversion. 

4.3.5 Operate, manipulate, and/or distinguish 
between two and four cycle internal 
combustion engines. 

4.3.6 Compare and contrast gasoline and diesel 
engines. 

4.3.7 Explain why engines must have som<^ means of 
cooling themselves. 
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Grfide Level: 9-12 
COMPETENCY GOAL 5: 



SCIENCE 

Skills/Sublect Area: Physlcs—Applled/Technical 
The learner will understand basic elem-ints of wave mechanics. 



Objectives 



Measures 



5.1 Know the general prop- 
erties of wavfc phe- 
nomena . 



5.1.1 Identify quantities relatin'? to wave veloc- 
ity, wavelength, and frequency using dia- 
grams. 



5.1.2 Describe types of wave phenomena. 



5.1.3 Describe reflection, refraction, and inter- 
ference. 



5.1.4 Describe ending waves with respect to 
loops and nodes. 

5.1.5 Observe and illustrate wave phenomena using 
various types of eciipment (e.g., ripple 
tank, slinky, soft rope, signal generator, 
and oscxxloscope) . 

5.1.6 Differentiate between mechanical and electro- 
magnetic waves. 



5.2 Know how to inves- 
tigate and describe 
sound in a quantified 
manner. 



5.2.1 Explain he difference between loudness and 
sound intensity. 

5.2.2 Make calculations relating velocity, wave- 
length, and frequency of sound waves 
(velocity ■ frequency x wavelength). 

5.2.3 Demonstrate and explain the Doppler effect. 

5.2.4 Determine the time for an echo return. 

5.2.5 Demonstrate changes of frequency of sound 
on various musical instruments. 
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Grade Level: C-12 Page 2 

Skills/Subject Araa: Physics — Applied/Technical 

COMPETENCY GOAL 5: The learner will understand babic elements of wave mechanics. 



Objectives 



Measures 



5.3 Know how to inves- 
tigate and describe 
15ght in a quantified 
manner. 



5.3.1 LaDel a chart of the electromagnetic spec- 
trum. 



5.3.2 Know the speed of light. 



5.3.3 Explain the relationship of distance and 
int<>n8ity of light using a diagra«u« 

5.3.4 Measure the intensity of a small light bulb 
relative to a candle using a Bunsen or Joly 
photometer. 

5.3.5 Construct ray diagrams, relating focal 



length, image distance, and object distance 
for spherical mirrors and lenses. 



5.3.6 Make laboratory investigations of mirrors 
and lenses. 

5.3.7 Observe the magnification power of simple 
magnifiers. 

5.3.8 Make laboratory investigations of the wave- 
length/colors of light using a diffraction 
grt^ting or prism. 

5.3.9 Investigate polarized light with polarizing 
filters. 
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SCIENCE 

Grade Level: 9-12 Skills/Subject Area: Physics—Applied/Technical 

COMPETENCY GOAL 6: The learner will understand basic principles of electricity 
and magnetism. 



Objectives 



Measures 



6.1 Know' how to id;jntify 
and explain certain 
electrostatic phe- 
nomena • 



6.1.1 Conduct laboratory investigations of elec- 
trostatic attraction/repulsion and charge 
transfer. 

6.1.2 Explain the :onstruction and function of a 
capacitor. 



6.1.3 Define and give examples of conductors^ insu- 
lators 9 snd semiconductors . 



6.2 Know basic quantities 
and components asso- 
ciated with direct 
current circuits. 



6.2.1 Make calculations and laboratory verifi- 
cations of Ohm*s Lav. 

6.2.2 Conduct laboratory investigations of cir- 
cuits containing resis*"ors in series and 
parallel. 

6.2.3 Draw charts of simple electrical circuits. 

6. --.4 Compare the voltages in circuits containing 
cells in series and parallel. 

6.2.5 Conduct laboratory Investigations of elec- 
trochemical phenomena related to time, 
current, and mass of material transferred 
in an electroplating circuit. 
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Grade Level: 9-12 



Page 2 



Ski lis/ Subject Area: Physics — Applied/Technical 



COMPETENCY GOAL 6: The learner will understand basic principles of electricity 
and magnetism. 



Objectives 



Measures 



6.3 Understand basic terms 
and phenomena associ- 
ated with magnetism. 



6.3.1 



Explain the origin of magnetism. 



6.3.2 



Show the N-S conventions in diagrams 
describing magnets. 



6.3.3 roduce magnetic maps shoving flux lines 
around a magnet usirg a small compass. 

6.3.4 Demonstrate the concept of the interrela- 
tionchip between electricity and magnetism 
when given a coil of wire, galvanometer, 
bar magnets, und iron filings. 

6.3.5 Demonstrate the magnetic field associated 
with straight conductors and solenoids. 

6.3.6 Observe the strength of an electromagnet 
related to current flow and number of turns. 

6.3.7 Describe basic types of motors and gener- 
ators. 

6.3.8 Describe the operation of a transformer. 



t.4.2 Describe some basic principles associated 
with vacuum tube and transistor circuits 
and their relationships to certain elec- 
tronic devices (e.g., radio, oscilloscope, 
and TV). 



6.4 Understand basic 

descriptive material 
pertaining to alternat 
ing-current circuits. 



6.4.1 



Describe the transmission, special proper- 
ties « and measuring instruments related to 
alternating-current circuits. 
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Grade Level: 9-12 



COMPETINCY GOAL 7: 
tide T'hyslcs. 



SCIENCE 

Skills/Subject Area: Physlcs—Applled/Technlcal 
The learner will understand some fundamental concepts of par- 



Objectives 



Measures 



?•! Know about atomic 
theory and Its 
development. 



7.1.1 List and explain the major aspects of the 
atomic theory. 

7.1.? Discuss the contributions of various scien- 
tists to the atomic theory. 



7.2 Know about major 

cspects of quantum 
theory. 



7*2.1 Discuss the development of the quantum theory 
beginning with the Bohr model. 

7.2.2 Draw a diagram assigning principal quantum 
numb-»rs to the electrons of a specified atom. 

7.2.3 Discuss how quantum theory Is used to explain 
atomic structure. 



7,3 Know properties of 
major e^comlc 
particles. 



7.3.1 Describe the roles that some particles play 
In the atom. 

7.3.2 Balance selected nuclear equations with 
respect to mass and charge. 

7.3.3 Demonstrate a knowledge of nuclear fission 
and fusion. 

7.3.4 Explain the operating principles of a pres- 
surized water reactor. 

7.3.5 Compare the energy production of a nuclear 
station to more conventional means. 



7.4 Know about practical 
applications of 
nuclear energy. 



7.4.1 List uses of nuclear energy In medicine, 
research, and manufacturing. 

7.4.2 Discuss the significance of nuclear energy 
to society. 
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APPENDIX A 



House Bill 1567* 



A BILL TO BE ENTITLED AN ACT TO ENACT THE ELEMENTARY AND SECONDARY SCHOOL REFORM 
ACT OF J<J84. 

The General Assembly of North Carolina enacts: 

Section 1. This act may be referred to as the "Elementary and Secondary School 
Reform Act of 1984." 

Section 2. G.S. 115C-81(a) is amended by deleting the first paragraph and 
substituting the following: 

"Standard Course of Study. It is the policy of the State of North Carolina to 
insure a quality education to every child residing in North Carolina. To this 
end, the General Assembly directs the State Board of Education to develop a 
standard course of study to be offered to every child in North Carolina public 
schools and to submit the proposed standard course of study to t\ic General 
Assembly by October 15, 1984. 

The standard course of study shall reflect a rigorous academic course of study 
stressing mastery of integrated knowledge based on mastery of competencies in the 
basic skill areas rether than the study of isolated disciplines. To this end, the 
State Board of Education is directed to undertake a statewide audit of current 
curricula and to refine the curricula as required to comply with this policy. The 
standard course of study: 

1. shall stress mastery of integrated knowledge; 

2. should provide students with the specific competencies needed to gain 
employment or to continue their education; 

3. should provide students with the skills necessary to cope with contemporary 
society; 

4. shall contain a vocational education component designed to meet the State's 
and local anticipated career training needs; 

5. shall provide for a program of continuous learning based upon the individual 
child's need, interest, and stages of development, so that the program has a 
nongraded structure of organization; 

6. shall set forth what subjects shall be taught in each grade, and outline the 
basal and supplementary books on each subject to be used in each grade; 

7. sha'l include a core curriculum for all students plus additional elective 
curriculum choices to meet the varied needs and Interests of students; 



319 



ERLC 




8. shall establish a minimum length of the instructional day; 

9. shall prescribe standards for student performance and promotion and may 
consider appropriate levels at which remediation should begin; and 

10. shall describe appropriate class size for each course required by the 
standard course of study; staffing levels to support the standard course 
of study, and may include minimum staffing for schools, regardless of 
size, where such schools are determined to be essential to serve pupils 
located in isolated geographic areas; minimum facility requirements for 
the standard course of study; minimum material requirements for the 
standard course of study; and such other Information the Board finds 
necessary to enable the General Assembly to allocate appropriate 
resources to implement the plan." 



*Include8 only that portion of HB 1567 addressed by the Basic Education Program 
for North Carolina* s Public Schools , the North Carolina Standard Course of Study , 
and the North Carolina Competency-Based Curriculum. 
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APPENDIX B 



16 NCAC 2E.0103; STANDARD COURSE OF STUDY: POLICIES 



(a) Definitions. As used in this Rule: 

(1) "standard Course of Study" means the program of course work for 
each of the various subjects taught in the elementary and 
secondary schools of the state » together with competency goals 
and performance indicators, as defined in (4) and (5) of this 
subsection, which have been adopted by the state board pursuant 
to G. S. 115C-81 (a) and subsection (b) of this Rule. 

(2) "Curriculum guide" means a document prepared by the State 
Department of Public Instruction for each subject or area of 
study listed in the Standard Course of Study, including 
suggestions as to suitable instructional aids, textbooks and 
supplementary resources, learning experiences and teaching 
methods. 

(3) "Course unit" means a minimum of 150 clock hours of 
instruction. Short courses will be credited in an amount 
corresponding to the fractional part of a tota] unit. 

(4) "Competency goals" means the ends toward which student learning 
is directed. 

(5) "Perfonaanc, indicators" means quantitative measures of 
progress toward competency goals. 

(b) The state board shall adopt and periodically review the Standard 
Course of Study, vpon recommendation of the State Superintendent and 
pursuant to a public hearing and any changes the board deems appro- 
priate. The Standard Course of Study shall be published by the 
state board. Copies of the Standard Course of Study and the 
curriculum guides may be obtained from the Department of Public 
Instruction, 116 W. Edenton Street, Raleigh, N. C. 27611. 

(c) The Standard Course of Study shall include, at a minimum, a 
kindergarten th 'ough 12th grade program of studies in the following 
areas: 

(1) citizenship, including the social studies-economics, history, 
government, sociology and human relations; 

(2) communications, including foreign languages, educational media, 
and all phases and applications of English-j anguage arts; 

(3) cultural arts, including the fine and performing arts, 
recreation and avocations, addressed to both performance and 
consumer objectives; 

(4) healthful living, including personal and community health, 
physical education, recreation^ and safety; 

(5) mathematics. Including computational, problem solving, and 
consumer skills and substantive advanced elective sequences; 

(6) science, including the basic study of all living and nonliving 
things as well as ad\ranced elective sequences; and 
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(7) vocational, including a developmental designt moving from 
occupational exploration in the middle grades, to selective 
specialization in the senior high school, as set out in the 
state Master Plan for vocational education. 

(d) The development of subject and course content in the study areas 
listed in (c) of this Rule shall include, as appropriate for the 
various grade levels, the study of Americanism, the government of 
the State of North Carolina, the government of the United States, 
fire prevention, harmful or illegal drugs including tobacco and 
alcohol, and the free enterprise system. 

(e) The Standard Course of Study wiiall be implemented in the kindergarten 
through eighth grades through an appropriate developmental program in 
each study area for individual pupils. Summer school for these 
grades is considered an integral part of the regular school term. 

The Standard Course of Study shall be implemented in the 9th through 
12th grades through a program of representative course offerings in 
each study area. 

(f) Graduation Requirements 

(1) In addition to the requirements of 16 NCAC 2G.0702, students 
graduating during or after the 1986-87 school year must 
successfully complete 20 courses units in grades 9 through 12 
to be graduated from high school. These course units must 
include the following: 

(A) four course units in English; 

(B) two course units in mathematics; 

(C) two course units in social studies; one unit in government 
and economics, and one unit in United States history; 

(D) two course units in science, one unit in a life sciance or 
biology, and one unit in one of the physical sciences; 

(E) one course unit in physical education and health; 

(F) nine course units to be determined by the local education 
agency. These may be undesignated electives or designated 
from the study areas described in subsection (c) of thid 
Rule. 

(2) Course work successfully completed in the ninth grade at a 
school system where course units are not awarded in the ninth 
grade shall be deemed to satisfy the requirements of (1) of 
this subsection. 

(3) Course work successfully completed by students in grades 9 
through 12 at a summer school session may be used to satisfy 
the requirements of (1) of this subsection. Course units so 
taken shall be earned in the same manner as otherwise provided 
in this Rule, except that for students repeating courses in 
summer school the principal shall determine the hours of 
instruction required to be repeated. 
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(4) Course work successfully completed by students in grades 9 

through 12 at an off-campvs Institution may be used to satisfy 
the requirements of (1) of this subsection. No high school may 
approve enrollment In post-secondary in-^tltutlons during the 
regular school year In excess of five percent of Its enrollment 
In grades 10-12 except as approved by the State Board of 
Education. Enrollment under this policy In cciiimunlty college 
Institutions sha!l be In accordance with 16 NCAC 2E.0301. 



History Note: Statutory Authority G. S. 115C«-12(9)c; G. S. 115C-81(a); 
Eff. February 1, 1976 
Readopted Eff. February 3, 1978; 
Amended Eff. Apill 1, 1983; June 8, 1979 
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APPENDIX C 

COURSE REQUIREMENTS FOR HIGH SCHOOL GRADUATION 

rse Units Subjects 

4 English 

2 Mathematics 

2 Social studies (1 unit In government and economics » 

1 unit In United States History) 

2 Science (1 unit In a life science or biology, 

1 unit In one of the physical sciences) 

1 Physical education and health 

9 Determined by the local education agency (these may be 
undesignated electlves or designated In the study areas 
of citizenship, communications, the arts, healthful 
living, mathematics, science, vocational education) 

20 Total Course Units 
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APPENDIX D 



NORTil CAROLINA STATE BOARD OF EDUCATION 
NORTH CAROLINA SCHOLARS' PROGRAM 

PLAN A 

The North Carolina State Board of Education, believing that the si'ccess 
of our St/:te and Nation depends on the full development of our youth and that 
some students should be encouraged to pursue a well-balanced but more vigorous 
high school program, institutes a Nortn Caroline Scholars' Program. 

Beginning with the 1983-84 school yea^r, students satisfactorily 
completing requirements as Ident 'ied by the State Board shall be named North 
Carolina Scholars and receive special recognition by the State Board. 

Course Requirements 



Program Area Unit s 

English 4 

Mathematics - Algebra I, Geometry, Algebra II, one beyond Algebra II 4 

Science - Biology, Chemistry, Physics (or in lieu of Physics, one 3 
other advanced science) 

Social Studies - U. S. History, Government /Economics, World Cultures 3 
(Prior to 1987, U. S. History pluH two elective units) 

Foreign Languages - two levels of the same language 2 

Health, P. E. ] 

Vocational Education 1 

Arts Education 1 

Electives - minimum of three 3 

22 

Additional Requirement 
Students must have an overall four year grade average of B or its 



equivalent as determined by the local board of education. Equivalency may be 
detemined by numerical grades or weighted grade point averages. 
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Recognition 



1. Students meeting all requirements for a North Carolina Sv'holars' Program 
receive from the State Bonrd of Education an appropriate seal of 
recognition to be affixed to the diploma. 

2. Special recognition events should be held In the school and coMnunlty to 
honor the students and their parents. These should Include appropriate, 
special recognition at graduation exercises. 

3. The State of North Carolina as well as business and Industry should 
consider awarding other special recognitions to these students, 

4. Colleges and universities should consider the North Carolina Scholars' 
achievement when iraking decisions concerning acceptance by their 
institutions. 

5. An identification of potential candidates for this achievement: should be 
made at the end of grade 11 • Candidates would Include those students 
who, after completing their selected senior courses with the designated 
grade average, would be eligible for recognition. This identification of 
candidates would reinforce the students* efforts to achieve the 
recognition and could also be included on their application forms and/or 
transcripts to colleges and universities. 
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NORTH CAROLINA STATE BOARD OF EDUCATION 
NORTH CAROLINA SCHOLARS' PROGRAM 



PLAN B 

The North Carolina State Board of Education, believing that the success 
of our State and Nation depends on the full development of our youth and that 
some students should be encouraged the pursue a well-balanced but more 
vigorous high school program, institutes a North Carolina Scholars* Program 
with concentration in one or more program areas. In order to allow more 
flexibility in the program, consideration should be given to the optional 
sequence of courses listed below as an alte^rnative to Plan A. 

Beginning with the 1983-84 school year, students satisfactorily 
completing requirements as identified by the State Board shall be named North 
Carolina Scholars and receive special recognition by the State Board. 

Course Requirements 



Program Area Unit s 

English 4 

Mathematics - Algebra I, Geometry, Algebra II 3 

Science - Biology, Chemistry, Physics (or in lieu of Physics, one 3 
oti.er advanced science) 

Social Studies - U. S. History, Government /Economics, one additiotial 3 
social studies (Prior to 1987, U. S. History plus two 
elective units) 

Foreign Languages - two levels of the same language 2 

Health, P. E. 1 

Vocational Education 1 

Arts Education 1 

Electivefl - minimum of four (concentrations may be selected as 4 

listed below) 22 
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Concentrations 



Mathematics - at least one s ditlonal advanced unit (balance - 3 electlves) 

Science - at least o i£ additional advanced unit (balance - 3 electives) 

Social Studies * at least one additional unit (balance - 3 electives) 

Foreign Languages * at least two additional units of the same language 
(balance - 2 electives) 

Health, P. E. - at leap' three additional units (balance - 1 elective) 

Arts Education - as least three additional units (balance - 1 elective) 

Vocational Education - at least three additional unJts (balance - 1 elective) 

Three of the minlLium four units required for con- 
centration in vocational education must be related 
to the same vocatior* 1 objective. Additional units may 
be related to the same vocational objective or may be 
' . other vocational areas* 

Additional Requirement 

Students must have an overall four year grade average of B or Its 
equivalent as determined by the local board of education. Equivalency may be 
determined by numerical grades or weighted g-^de point averages. 

Rec ognition 

1. Students meeting all requirements for a North Carolina Scholars* Program 
will receive from the State Board of Education an appropriate seal of 
recognition to be affixed to the diploma. 

2. Special recognition events should be held in the school and community to 
honor the students and their parents. These should include appropriate, 
special recognition at gradiation exercises. 

3. The State of North Carolina as well as business and industry should 
consider awarding other special recognitions to these students. 

4. Colleges and universities should consider the North Carolina Scholars' 
achievement when making decisions concerning acceptance by their 
institutions. 

5. An identification of potential candidates for this achievement should be 
made at the end of grade II. Candidates would include those students 
who, after completing tl clr selected senio. cou ses w'th the designated 
grade average, would be eligible for recognition. This identification of 
candidates would reinforce the sti^dents* efforts to achieve the 
recognition and could also be included on their application forms and/or 
transcripts to colleges and universities. 
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APPENDIX E 



Grade Level: 



NORTH CAROLINA COMPETENCY -BASED CTIRRIC UM 
Saiiiple Page 

_ Skills/Subject Area: Social Studies/Knowledge 



Competency Goal: I. The learner will know that ways of living change over time 
and hov and why these changes occur (history) , 



OBJECTIVES 



MEASURES 



1.1 Identify changes which 
have occurred In Europe 
and/or the Soviet Union. 



1.1.1 List changes which have occurred when 
given an appropriate series of photo- 
graphs depicting changes In ways of 
living (dress, housing, work, 
transportation, and entertainment) 

in Europe and/or the Soviet Union. 

1.1.2 Draw a picture depicting what s/he 
believes to be the most significant 
change to have taken place In Europe 
or the Soviet Union; describe the 
picture and explain her/his 
reasoning aloud to the rest of the 
clas^. 



1.2 Identify the effect of 
Important changes which 
have occurred In Europe 
or the Soviet Union. 



1.2.1 Place the examples In chronological 
order when given appropriately 
chosen ex^^Tiples of change lu Europe 
or the Soviet Union. 

1.2.2 Match the changes to the resulting 
effects and Identify the country In 
which each change/effect occurred 
when given a list of changes and a 
list of effects. 
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APPENDIX F 



TESTING REQUIREMENTS 



Annual Testing Program 

The Annual Testing Program consists of standardized tests In reading, 
language arts, and mathematics administered at grades 1, 2, 3, 6» and 9.* 
Beginning with science and social studies tests, other skills and subject 
areas may be added to this program In the future. 

Promotion Testing 

Phase 1 : A student in grade.i 3, 6, or 8 who scores at or above the 25th 
percentile (total battery) In the Annual Testing Program meets the State 
standari for promotion and must them meet local requirements. A student who 
scores at the 24th percentile or below enters phase two.** 

Phase 2; In phase two, a student Is tested for mastery of competencies 
on a test developed by the State Board of Education. Students who demonstrate 
nastery meet State requlre?:ents and then must meet local requirements. Students 
who do not demonstrete mastery must be retained or attend a State-supported 
summer remediation program. Students attending the summer program will be 
assessed to determine whether they have mastered the minimum standards. Those 
who demonstrate mastery will have met State standards and may be promoted if 
they have also met local requirements. Those who have not demonstrated mastery 
will be retained. 

End of Course Testing 

End of Course Testing is conducted at the secondary level in Algebra 1 
and biology. It is anticipated that up to 20 other courses may be added to 
this program by the year 1990. 

Minimum Competency Testing 

Students in grade 11*** are Lested for mastery of minimum competencies in 
the areas of reading and mathematics. In order to graduate from high school, 
students must receive a passing score on all areas of the Mintmuii' Competency Test. 

* It is anticipated that testing will be moved from grade 9 to grade 8. 

** The State standard will not apply to students already retained in the 
same grade span or certified as trainable mentally handicapped, educable 
mentally handicapped, or severely/profoundly mentally handicapped. Students 
otherwise handicapped may also be exempted according to standards and procedures 
developed by the State Board of Education. 

*** It is anticipated that testing will be moved from grade 11 to grade 10. 
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APPENDIX G 



TEXTBOOK ADOPTION PROCESS IN NORTH CAROLINA* 



The first step in the adoption of basic textbooks is the appointment of a 
Textbook Commission as set forth in G.S. 115C-87. The law provides that the 
Textbook Commission shall be composed of fourteen members to be appointed by 
the Governor upon Lhe recommendation of the State Superintendent of Public 
Instruction. The law further prescribes that seven of the members shall be 
outstanding teachers or principals in th'^ elementary school grades, that five 
shall be outtii:<L«nding teachers or principals i.. the high school grades, and 
that two shall be lay members, one of which shall be the parent of an 
elementary schoo*^ student, and one of which shall be the parent of a high 
school student, with the added proviso that one of the members may be a county 
or city superintendent. 

The State Board of Education authorizes textbook adoptions as set forth 
in G.S. 115C-85 and 86. The State Superintendent notifies members of the 
Textbook Commission that there is to be an adoption in a given subject area or 
areas. The State Superintendent also notifies all registered textbook 
publishers of the adoption call and invites them to submit any materials they 
would like to have considered. 

Members of the Textbook Commission evaluate all textbooks offered for 
adoption. 

All books submitted are viewed and evaluated within a frame of reference 
deteraiued by the State course of study. Pursuant to a call and prior to 
reviewing materials, members of the Textbook Commission and the professional 
staff of the Department of Public Instruction engage in a thorough o%erview of 
the program of studies and develop a concise statement of philosophy, goals, 
and objectives for the course or subject area under consideration. This 
statement also reflects any changes or innovations in the program and takes 
into account current trends and emphases stemming from sound, authoritative 
research, and experimentation. 

In the review and evaluation process each Commission member secures the 
help of as wany advisers as he or she may choose. The number will vary but 
the usual practice has been for each member to select eight to twelve such 
advisers. Special expertise in the subject area under consideration is the 
main criterion in choosing advisers. Each Commission member tries to secure a 
representative group Including classroom teachers, college personnel, 
supervisory and administrative personnel, and possibly laymen and students. 



*From North Carolina State Adopted Basic Textbooks 1984-85 . Raleigh, NC: 
Division of Textbooks, Controller's Office, Department of Public Education, 



1984. 
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When the review process is completed » each Commisslcn member files a 
written evaluation of every book submitted. These evaluation repo 'ts must be 
signed by the member making tha report and the Commission Chairman 'clivers 
them to the State Superintendent who is also Secretary to the State Board of 
Education. At the next meeting of the Board of Education, after evaluation 
reports are filed, the members of the Textbook Commission meet with the Board 
for joint review and consideration of the reports. In the evaluation of basic 
textbooks the members of the Commission do not concern themselves in any way 
with the price of the book or its physical features. 

Following the joint session of the Textbook Commission and the Strte 
Board to consider the findings and recommendations of the Commission, the State 
Board officially calls for sealed bids on those books which the Textbook 
Commission found to be most appr^ priate for implementing the desired program 
of instruction in North Carolina schools. Bids are customarily received on 
five to eight books. At the next meeting or at another designated regular 
meeting of the Board, the bids are opened and contracts awarded. Where 
significant differences in the appropriateness of books were note*? by the 
Textbook Commission, the State Board traditionally has placed priority on 
securing the best materials available. 
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APPENDIX I 



1. 
2. 
3. 
4. 



Suggestions for Additions to or Revisions of the 
North Carolina Competency-Based Curriculum 
Suggestion for? A. addition / / B. revision / / (please check one) 
Skills/Subject Area: 
Page Number: 



(e.g.. Mathematics, Social Studies, Science) 



Addition/Revision to: (please check & give number) 



Introduction 
Competency Goal 
Objective 
Measure 



/ / 

/ / 

/ / 

/ / 



Number: 
Number: 
Nujiber : 



SUGGESTION: 



6. Name of person submitting suggestion: 

Place of employment: 
Employed as: 
Address: 



Please return this form to: Joseph B. Webb 

Assistant State Superintendent 
for Instructional Services 
Education Building, Raleigh, NC 27611 



''hi 



